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1.0 INTRODUCTION

This plan establishes requirements and provides guidelines for worker safety and hazard
identification during the operation of the Granular Activated Carbon Treatment System for
the Operable Unit No. 2 (OU2) located at the Rocky Flats Plant in Golden, Colorado. The
purpose of this plan is to identify procedures for avoiding potential hazards from chemicals,
equipment, or the environment, and for responding to serious injury or accident. No
changes will be made to this plan without consent and approval by RES Project Manager
and Health & Safety Officer. These changes to be filed on HSP Field Change Forms in
appendix A.

1.1 SITE DESCRIPTION

The OU2 is comprised of the 903 Pad, Mound, and East Trenches Areas which are located
east-southeast of the RFP as shown in Figure 1. The areas of OU2 lie within either the
South Walnut Creek or Woman Creek drainage basins. Twenty sites, designated as IHSSs,
lie within OU2: five in the 903 Pad area, four in the Mound area, and 11 in the East
Trenches area.

The 903 Pad Area consists of the following IHSS sites:

1) 903 Drum Storage Site (#112) - Area used (during the 1950’s and 1960’s) for storage
of drums containing cutting oils containing the following:

- Uranium | - Mineral Oil

- Carbon Tetrachloride - Trichloroethene
- Tetrachloroethene - Silicone Oils
- Acetone - Ethanolamine

These drums were removed by 1968; the contaminated areas (resulting from leaking drums)
were scraped into one area and capped with dirt and asphalt.

2) 903 Lip Site (#155) - Area contaminated by wind carried contaminants from the pad
area.

3) Trench T-2 Site (#109) - Trenches used for disposal of sanitary sewage sludge and
flattened uranium and plutonium contaminated drums.

4) Reactive Metal Destruction Site (#140) - Area previously used for destruction of
lithium, sodium, calcium and magnesium metals and various organic solvents.

5) Gas Detoxification Site (#183) - Building 952 - used to detoxify bottled gases.
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FIGURE 1 - IHSS LOCATIONS



The Mound Area consists of the following IHSS sites:

1)

2)

3)

4)

Mound Site (#113) - Uranium, plutonium and solvent drum storage area. Area has
been partially remediated.

Trench T-1 Site (#108) - Trench containing approximately 125 buried drums of
depleted uranium and plutonium chips coated with lathe coolant.

Oil Burn Pit No. 2 Site (#153) - 2 trenches previously used for burning oil containing
uranium.

Pallet Burn Site (#154) - Area used to burn pallets which might have been
contaminated with solvent and/or radionucleides.

The East Trenches Area consists of 9 trenches which were previously used to dispose of
depleted uranium, flattened depleted uranium and plutonium-contaminated drums and
sanitary sludge. These may be found in figure 1 as follows:

Trench T-3 #110

Trench T-4 #1111
Trench T-5 #111.2
Trench T-6 #1113
Trench T-7 #1114
Trench T-8 #111.5
Trench T-9 #111.6
Trench T-10 #111.7
Trench T-11 #111.8

Additionally, two (2) areas (#216.2 and #216.3) were used for spray irrigation of sewage
treatment plant effluent.

Also present in the vicinity of the OU2 are six (6) other IHSS previously designated as Solid
Waste Management Units (SWMU) (see Figure 1):

1Y)

2)

3)

IHSS 121 Original Process Waste Lines - These are abandoned process effluent
from the process areas at the facility. Potential groundwater contaminants are
tetrachloroethylene, trichloroethylene, carbon tetrachloride, radionuclides, and
nitrates.

IHSS 141 Sludge Dispersal Plume - This area is believed to have been impacted by
wind dispersion of dried sludge from the Sewage Treatment Plant drying beds.

IHSS 1425 Retention Pond B-1 - This pond was believed to have been
contaminated by various wastes containing nitrates and low level radioactive waste.
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4) IHSS 165 Triangle Area - This area was used from 1966 to 1975 for the storage of
drums containing plutonium contaminated wastes. These wastes have since been
removed.

5) IHSS 190 Caustic Flow Path - This area was caused by a spill of caustic wastes near
the steam plant (building 443). Snowmelt is believed to have transported potassium
hydroxide (which had been neutralized) to Pond B-1.

6) IHSS 192 Chromium Flow Path - This area was caused by the transport of cooling-
tower blowdown, which may have contained chromium-laden biocides, to Pond B-1.

Chemical Data Sheets for the various contaminants present may be found in Appendix C.
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2.0 SCOPE OF WORK
As part of the Interim Remedial Action Plan for the Operable Unit Number 2, RES
designed, build and set up at Rocky Flats a water filtration system which includes the
following:

1) Collection System - catch basins in the field to collect water and pump it to a 10,000
process storage tank,

2) Process System - three bag filters and four granular activated carbon (GAC) units to
filter water of assorted hydrocarbons and chlorohydrocarbons,

3) Trailer - housing for process system and office,

4) Electrical System - support for alarms, process system, collection system, air
conditioner, heater, and trailer.

These were fabricated during the months of April and May, 1991 and installed on May 11,
1991. The start up date was May 13, 1991. (see figure 3 for location and layout).



3.0 KEY PERSONNEL ASSIGNMENTS

3.1 EG&G PERSONNEL

NAME

J.E. Evered
T.C. Greengard
D.W. Pontius
D. Smith
J.R. Majestic
F.J. Furman
C.E. Kennedy
G. Shearer
D.M. Sassong
L.A. Doerr
B.P. Fielding

3.2 RES PERSONNEL

NAME

Dave McClellan
Frank Sesler
David McClellan
Mike Obel
Mark Caylor

The Project Manager has overall responsibility for implementation of the Site Health and

Safety Program.

The Health & Safety Officer is responsible for application of the Site Health and Safety

Plan to each task.

The Project Engineer is responsible for the design, modification, and operation of the

treatment system.

The Project Operators will be responsible for on-site personnel assignments and task

completion.

TITLE

E. R. Director

Remediation Programs Manager
IRA Manager

E. R. H&S Officer

H&S Director, Deputy AGM
Occupational Health Director
Manager, Safety & Hygiene
H&S Area Manager

H&S Liaison Officer
Radiation Engineering Rep.
Site H&S Coordinator

TITLE

Project Manager
H&S Officer
Project Engineer
Operator
Operator

EXTENSION

4934
7121
5536
5958
4707
2895
4369
2755
5785
5151
7098



4.0 ON-SITE WORKPLANS

The following tasks were completed on RFP site for the installation of the OU2 system.
These tasks will overlapped, somewhat, but the sequence was similar to the following:

10.

11.

Each weir was installed without excavation (see QA Addendum). A steel box cover
was bolted to the tops of each weir to protect and contain the weir. A stainless steel
submersible pump is placed (free standing) inside.

The primary influent piping was connected by using insert fittings. This pipe is
inserted into the secondary pipe, which is also connected using insert fittings. All
secondary piping is connected to the primary using rubber reducing fittings (except
at the collection weirs). The system was periodically be pressure checked for
leakage. The discharge pipeline is constructed of schedule 80 PVC and pressure
checked. Routing through the culvert required cribbing with short lengths of channel
stock placed laterally across the culvert to raise the pipelines from the bottom.

The pipelines were heat traced, insulated, and covered with an aluminum skin
secured by screws. The insulated piping is supported above the ground with timber
cribbing and anchored with tee posts.

The surge tank was placed inside the containment tank and plumbed together. The
tank is centered on the pad and anchored in accordance with Rocky Flats Plant
Standard SC-106, Rev. E for Important-Low Hazard Seismic Loading.

The trailer was delivered and centered on a pad built by EG&G. The long and short
sides of the trailer were leveled independently, using 4 foot carpenters levels. Cables
are connected from the trailer to the tie downs provided by EG&G; these were
tightened in accordance with Rocky Flats Plant Standard SC-106, Rev. E for
Important-Low Hazard Seismic Loading.

The portable generator was placed near the trailer and connected to its fuel supply
(a 1000 gallon double wall steel fuel tank).

The trailer was plumbed to the surge tank. The collection and discharge pipelines
are plumbed to the surge tank and their respective submersible pumps.

The weirs, and all remaining piping were heat traced, insulated and jacketed.

The electrician wired the collection pumps, and heat tracing to the trailer’s breaker
panel. The breaker panel was then wired to the generator.

Final system inspection and check.

Acceptance test.



The following outlines the tasks and procedures required for the safe and efficient operation
of the OU2 GAC system:

I. Collection System

A. Operation

1.

The submersible pumps in each weir are controlled automatically from the control
panel. In the event of an emergency, the pumps may be shut down manually at the
control panel.

The liquid level in the surge tank is controlled by adjusting process system discharge
rates. The tank system is protected from overfill through automatic high level alarms
and collection pump shutdown. Additionally, the process pump is protected from
running dry by low level alarms and shutdowns.

B. Maintenance

1.

2.

The collection system will be routinely inspected and audited per the QA Addendum.

All equipment will be maintained per manufacturers recommendations (see OU2
system Operation and Maintenance Manual).

All repair or maintenance will be recorded in the operators logbook.

II. Process System (General)

A. Operation

1.

The system flow will be controlled manually. Gate valves will control flow rates.
Ball valves will control direction through the system.

The system will be protected by over pressurization by pressure relief valves and
rupture disks. The system will be protected from vacuum by vacuum breakers in the
discharge line.

B. Maintenance

1.

The system may be drained as required through an in-line diaphragm pump; this
pump will also be used to transfer to the surge tank any substantial spillage around
the system or accumulations in the containment tank.



2. All equipment will be maintained per manufacturers recommendations (see OU2
system Operation and Maintenance Manual).

3. All repair or maintenance will be recorded in the operators logbook.

III. Particulate Filter Vessels

A. Operation

1. Double length bag filters are utilized in the filter vessels.

2. The differential pressure and flowrates will be observed and recorded at least hourly
(as specified in the QA Addendum).

3. Filter changes will be performed when 30 psig differential pressure is reached across
the filters (as indicated on the inlet and outlet pressure gauges, inlet - outlet =
differential pressure). During higher flowrates, this differential pressure may not be
readily achievable so filter changes will be required when flowrates drop below the
minimum allowable rate.

a.

Filter change will require that the vessel be isolated from the system by
closing the inlet and outlet valves.

The vessel may be drained by opening the bottom drain valve and activating
the diaphragm pump.

The vent valve (on top) will be opened to allow air into the vessel to displace
the water being drained.

After checking the vessel pressure, the vessel may be opened by loosening the
lid retaining swing bolts.

The filter may be removed; any residual liquids may be poured into a nearby
open top drum (to be transferred to the surge tank with the diaphragm pump)
and placed in a drum for later sampling and disposal.

A new filter may be placed in the support basket in the vessel.

The lid may be secured with the swing bolts.

The vessel must be filled to purge all air from the system by closing the
bottom drain valve and opening the inlet valve leaving the vent valve open

until the vessel is full of water.

Opening the outlet valve will place the vessel in service.



B. Maintenance

1.

2.

3.

The equipment will be routinely inspected per the QA Addendum.
Maintenance of these vessels will be per manufacturers recommendations.

All repair or maintenance will be recorded in the operators logbook.

IV. GAC Units

A. Operation

1.

GAC vessels are installed in the trailer by securing the base to the floor with the
custom anchorage built in to the decking and connecting the inlet and outlet to their
respective ports in the system utilizing quick connect hoses.

The unit will be pre-wetted per manufacturers recommended methods (described in
the OU2 Unit Operation and Maintenance Manual).

The units are operated in series, with one lead vessel and one polish vessel; these
vessels will remain in these positions until contaminant breakthrough occurs.

When the lead vessel no longer reduces the contaminants to required levels
(breakthrough), the lead vessel will be bypassed and a new configuration will be
utilized: the existing polish vessel will become the new lead vessel, and a fresh vessel
will become the polish vessel. This may be accomplished by simply opening and
closing a series of valves (4 vessels will always be on-line and ready for use).

As very fine material accumulates on the carbon beds, the differential pressure across
the vessel will increase, resulting in drop in flowrates. When adequate flowrates
cannot be maintained, one or both vessels may require backwashing.

Backwashing may be performed by the following steps:

a. The system is accelerated to reduce the volume in the tank to minimum levels
(during backwash, no water will be allowed to discharge; collected water will
accumulate).

b. The system must be valved to return the treated water to the tank by opening

the final return valve and closing the main discharge valve.

c. The discharge totalizer reading should be noted to assure no water escapes
untreated during this operation.



High efficiency particulate filters will be loaded in the filter vessels (these will
remove all particulate matter from the backwash product as it circulates from
the vessels to the tank and back to the vessels).

The lead vessel will be bypassed so water is flowing initially through the polish
vessel.

The treated water is directed to the lead vessel’s outlet and out the vessel’s
inlet to be returned to the tank. This will create a backflow in the vessel and
flush any particulate accumulations off the carbon bed.

Backwash will continue until the return stream visibly clears (as noted in the
clear pipe section on the return line).

The operation may be concluded by reversing the above steps. The discharge
totalizer should be noted prior to resuming discharge.

B. Maintenance

1.

2.

The vessels will be routinely inspected per the QA Addendum.
The units will be maintained per manufacturers recommendations.
All repair or maintenance will be recorded in the operators logbook.

All maintenance will be recorded on a maintenance check sheet.

V. Generator

A. Operation

1.

The portable generator will be utilized until an alternative electrical source has been
installed by EG&G.

Fuel will be supplied by an independent fuel service.
Care will be taken during refueling operations to minimize any spillage. All spillage

will be immediately contained and removed. Significant spillage will be immediately
reported to EG&G.



B. Maintenance

1. The generator will be inspected daily for proper lubricants, oil, belt tension, etc.
2. The generator will be maintained per manufacturers recommendations.
3. All repair or maintenance will be recorded in the operators logbook.

V1. SAMPLING

A. Water

1. Water samples will be collected per EG&G Standard Operating Procedures - Surface
Water 4.0.

2. Sample containers will be new and certified free of contaminants (IChem).

3. Sample frequency will be defined by EG&G, and will be sufficient to indicate carbon
unit breakthrough in a timely manner.

4. Documentation of sampling episodes will be in accordance with the QA Addendum.
B. Waste
1. Particulate filters and carbon will be sampled for analysis prior to use to establish

background levels of contaminants.

2. All waste will be sampled prior to disposal.

5.0 HAZARD EVALUATION

Operation and maintenance of the OU2 GAC system will present the following potential
hazards:

1) Physio-chemical - Various organic contaminants (see Table 1) exist in the water at
SW59 and SW61 in low concentration; it is anticipated that these contaminants will
not pose a respiratory threat to workers, however, precautions will be taken to avoid
physical contact with these waters.

2) Biological Hazards - Bee sting and snakebite may pose a threat to workers on this
site.



TABLE 1
SURFACE WATER QUALITY
INFLUENT  EFFLUENT

UNITS CONCENTRATION
Organics
Viny! Chloride ug/1 11 NA
Methylene Chloride ug/ 1 34 NA
Acetone ug/1 99 NA
Carbon Disulfide ug/1 5 5U
1,1-Dichloroethene ug/1 127 5U
1,1-Dichloroethane ug/} 6 5U
1,2-Dichloroethene ug/1 10 5U
Carbon Tetrachloride ug/1 249 5U
Trichloroethene ug/1 298 5U
Tetrachioroethene ug/1 235 5U
Dissolved Metals
Antimony mg/ 1 0.0607 NA
Berylium mg/1 0.0052 NA
Iron mg/1 0.3476 NA
Manganessa mg/1 0.6073 NA
Seleniunm mg/1 0.0063 NA
Strontium mg/] 0.8772 NA
Tin mg/ 1 0.7641 NA
Tozal Metals
Aluminum mg/1 24.0745 NA
Antimony mg/1 0.645 NA
Barium mg/1 1.5985 NA
Berylium mg/] 0.0439 NA
Cadmium mg/ 1 0.0120 NA
Chromium mg/ 0.1642 NA
Cobalt mg/ 1 0.1105 NA
Copper mg/1 0.2281 NA
Iron mg/1 155.5478 NA
Lead mg/ 1 0.1664 NA
Lithium mg/1 0.5859 NA
Manganese mg/1 2.8410 NA
Mercury mg/1 0.0019 NA
Molybdenum mg/ 1 0.1426 NA
Nickel mg/ 1 0.1922 NA
Seleniun mg/ ] 0.0078 NA
Strontium , mg/ 1 0.9081 NA
Tin mg/ 1 0.1941 NA
Vanadium mg/ 1 0.4244 NA
linc mg/1 1.3159 NA



TABLE 1 (cont.)
SURFACE WATER QUALITY

INFLUENT EFFLUENT
UNITS CONCENTRATION

Dissolved Radionuclides

Gross Alpha pCi/] 17.70 NA
Gross Beta pCi/1 33.86 NA
Plutonjum 239/240 pCi/1 0.17 NA
Total Uranium pCi/1 10.17 NA
Total Radionuclides

Gross Alpha pCi/l 632 NA
Gross Beta pCi/l : 463 NA
Plutonium 239/240 pCi/1l 7.34 NA
Americium 241 pCi/] 2.96 NA

Total Uranium pCi/l 13.21 NA

The influent concentrations are based on flow-weighted maximum concentrations
of 903 Pad and Lip Area Seeps (SW-50, -51, -%2, -55, -57, -58, and -77), SHW-
53, -59, -63, -64 and Upper South Walnut Creek seeps and surface water
stations (SW-56, -60, -61, -101).

The effluent concentration requirements are based upon Applicable or Relevant
and Appropriate Requirements (ARARs). The "U" designation following the
effluent concentrations indicates that the concentration is the detection
1imit for that constituent.



3)

4)

Radiological - Low level may be present in surrounding areas (25 pCi/gm Alpha and
36 pCi/gm Beta have been detected in the soils in the area) and in the water at
SW59 and SWé61(Table 1); the immediate site will be sampled by EG&G prior to
work to ensure that significant levels of radionuclides are not present.

Maintenance - typical hazards will include electrical shock, vehicular hazards, crane,

and typical hand tool hazards.

5.1 SITE SPECIFIC HAZARDS

1.

Low Level Radiation

This project does not involve handling of significantly high levels of radioactive
material, but the potential to encounter radioactive materials exists from currently
unknown sources. Any suspect material (i.e. does not belong to RES) should be
treated with the likelihood of containing radioactive material and should not be
handled without written authorization from EG&G. Additionally, any restricted
areas should not be entered for any reason without proper authorization from
EG&G. These restricted areas will be posted with proper labeling and barricaded.
Items which display yellow media are to be considered containing radioactive
materials and should not be handled by RES personnel. EG&G will provide TLD
Badges for Riedels’ personnel to be analyzed monthly as required by EG&G
protocol. Riedel employee’s will sign a statement for EG&G to release results of
TLD Badges to Riedel. In addition EG&G personnel will make a daily sweep of the
area for low level radiation during installation.

THSS/SWMU

This phase of RES operations is not within IHSS areas. No SWMUSs comprise the
selected trailer site, but the collection stations will be placed on a SWMU area; the
soil in this area will not be removed. RES personnel is directed not to enter or
disturb soil within IHSS/SWMU boundaries.

Noise

Elevated noise levels may be encountered during filter changes from the purging of
air from the vessels. A noise survey was conducted by RES Health & Safety Officer
when the operation began to determine the need for hearing protectors. All levels
were below the 85 decibel range, but there may be a need for hearing protection if
conditions change or further construction is conducted. Control of noise hazards
shall be in accordance with 29 CFR 1910.95. Noise hazard areas (greater than 85
decibel average continuous, or 140 decibel impulse) must be appropriately marked
and hearing protection for noise attenuation worn when in the area.



Electrical Shock

Electricity is provided for operations by EG&G. The filtration system will be
properly grounded, with outlets protected with ground fault interrupters. All
electrical cords will be rated for the task involved, and will be inspected prior to use
to insure good working condition.

Vehicles

On site speed limits have been established at 5 mph. Site characteristics has
developed numerous short visibility areas, blind spots and a need to reduce dust
disturbance (IHSS/SWMU) which requires slow speeds. Seat belts will be worn by
all workers in vehicles.

Granular Activated Carbon (GAC)

GAC preferentially removes oxygen from air. Warning signs will be provided to
indicate the potential for a low-oxygen area. Warning signs will also be provided
indicating that the access doors to the trailer remain open while servicing the GAC
units.

Heat - Ambient Air

During summer months temperatures will range from 70°F to 95°F. Crews will
maintain proper fluid intake, break in shady areas, and observe each other for signs
of heat stress. Hazards and symptoms of heat stress will be discussed in tailgate
safety meetings when necessary.

Cold

During winter months temperatures could range from 40°F and below. Crews will
watch each other for signs of cold stress. Warm fluids and frequent breaks may be
deemed necessary. Hazards and symptoms of cold stress will be discussed in tailgate
safety meetings when necessary.

Rain

Spring and Summer rains will make for slick surfaces and an increase in volumes of
water to treat.



10.

11.

12.

13.

14.

15.

16.

Snow

Winter snows will make for slick surfaces, reduced visibility and possible ground
blizzard.

Electric Storms

During electric storms crews will remain indoors or in a vehicle until it passes. All
equipment shall be properly secured and grounded.

Lifting/Moving

Proper techniques for lifting shall be used when changing filters. Mechanical devices
shall be used whenever possible.

Rough Terrain

Rocky Flats Plant is located near the foothills so terrain has hills, valleys, slopes,
ditches etc. Crews shall pay attention while on foot or off road in a vehicle.
Structural Integrity

The trailer should be an enclosed, self contained unit, stable and will be anchored
in accordance with Rocky Flats Low Importance Seismic Criterion and for high wind
stability.

Remote Area

Areas of Rocky Flats Plant are isolated and have poor visibility. Crews will have a
portable phone or radio contact with one another and with RFP Emergency
Response (966-2911).

Heavy Equipment

Some heavy equipment will be used to move the trailer and plow roads. All

equipment shall have roll cages and seat belts. Back up alarms shall be on all pieces
of equipment.



17.

18.

19.

20.

21.

22.

Materials Handling

All materials shall remain in original containers if possible. Proper storage and
usage shall be followed.

Storage Flammable Gas/Liquid

Diesel fuel shall remain in proper D.O.T. approved container or in fuel tank on
Riedel pickup or in properly grounded double wall storage tank. All other fuels will
be stored in approved safety cans in approved locations.

HazMat Use/Corrosives

Acids used to treat samples shall remain in original container and handled using safe
work practices as discussed in RES 29 CFR 1910.120 training for hazardous waste
site worker awareness. Nitrile or Neoprene gloves will be worn when handling
corrosives. MSDS’s will be provided on-site for all chemical products supplied or
used on-site by RES.

Hand Tools

Hand tools will be inspected weekly and before each use for wear, jagged edges, split
or broken handles and removed from service if defects are found. All manufacturers
procedures shall be followed.

Power Hand Tools

Power tools shall be inspected weekly and before each use. Any defects the tool is
to be pulled from service and tagged for repairs. All manufacture’s procedures shall
be followed.

High Pressure Water

Water will be flowing through pipe and hose at maximum 50 psi. Connections and
clamps are to be inspected daily. Spare fittings and hoses will be kept on site should
there be a rupture. Additionally, the system will be equipped with pressure controls
and relief (and backup pressure relief) to protect against over pressurization. All
exterior piping in doubly contained; all interior piping is contained in a burmed area;
the equalization tank is contained in a secondary tank. Should a problem arise, any
spillage will be contained within the secondary piping, tank or within the containment
berm; the spillage will be directed to the tank for treatment for discharge.



23.

24.

25.

26.

Wind

Rocky Flats being along the front range catches numerous days of high winds. All
equipment, trailers, and pumps shall be anchored as not to be effected by the wind.
In excessive wind employees shall remain in an anchored trailer or vehicle. During
construction, winds in excess of 15 mph the job will shut down.

Confined Space Entry

Installation and inspection of the pipelines within the culvert under the buffer zone
access road will require entry. All procedures will closely follow and comply with
RES’ and EG&G’s confined space entry program (See Appendix B).

Lift Equipment

Installation and modifications of the system will require use of a small crane to off
load and locate equipment.

Ladders

Ladders may be used periodically to inspect the tank and trailer. The ladder will be

secured at top and bottom for slide out and safety harnesses with lifelines attached
to the top of the tank will be used when working on the tank.

5.2 ENGINEERING CONTROILS

The engineering controls built into the water treatment system to minimize risk of exposure

include:

1. Closed system from weirs to discharge

2. Prfassure relief valve to shunt excess water to storage tank at pressure in excess of 12
psig.

3. Air auto-release valve for each GAC unit.

4, Cleanup pump on floor under GAC units.

5. Heat, ventilation and air-conditioning unit in the trailer.

6. PVC piping to withstand pressure in excess of 100 psi.



7. Visual and audible alarm system for overflow or low volume.

8. Backflush and drain GAC units immediately with water prior to removal.

9. All water will be returned to the equalization tank for treatment for discharge.

A portable deluge shower wash is installed in the inside front of the trailer. Workers will
be instructed to remove clothing immediately and flush any body part that comes in contact
with the contaminated water. The shower is a pressure vessel with built in eye wash and
drench hose. It will contain solution and be pressurized to not over 90 PSI.

5.3 SAFE WORK PRACTICES

Safe work practices by workers to minimize risk of exposure to contaminants include:

1. Familiarity with hazards, symptoms of exposure and first aid for chemical
contaminants present in filtration water, via on-site training.

2. Wear PPE of PVC boots, saranex suit, nitrile gloves and face splash protection when
performing work expected to encounter contaminated water such as sampling, filter
changes, system repair/maintenance.

Although contact with contaminated water is not anticipated, workers will be informed of
the hazards of the contaminants in compliance with 29 CFR 1910.1200 and 1910.120.
MSDS$’ will be kept on site as Appendix C to this site safety plan.



6.0 GENERAL TRAINING

All personnel who work on this site have completed 40 hours of classroom training in
handling hazardous waste (O.S.H.A. 1910.120). This training includes:

Regulatory Compliance Toxicology

Flammables Corrosives and Reactives
Respiratory Protection Protective Clothing
Noise Stress Heat/Cold Stress
Ionizing Radiation Drum Handling
Confined Space Decontamination
Environmental Monitoring Site Safety Plans
Medical Surveillance Contingency Plans

The classroom training is followed by three days of on-the-job training, supervised by
experienced personnel. Annually all field employees receive eight hours of refresher
training on the above topics.

Additionally, all on-site personnel involved with the operation of the system will complete
a radiation worker training provided by EG&G.

Managers and supervisors receive eight hours of training on safe management of hazardous
sites. All training complies with 29 CFR 1910.120. All RES field employees receive initial
and recertification training in First Aid and CPR. Site specific training for this project
includes a 24 hour class put on by EG&G in Radiation Safety and operations.

6.1 TRAINING FOR SITE SPECIFIC HAZARDS

All employees who are subject to exposure to the organics, dissolved metals and total metals
of the filtered water shall be informed of the following:

1. Specific nature of the operations which could result in exposure to contaminants.

2. The purpose, proper selection, fitting, use and limitations of protective equipment
applicable to work with contaminated water.

3. A description of the medical surveillance program to evaluate for effects of exposure.

4. Information concerning the symptoms and adverse health effects associated with
exposure to the contaminants.

5. Routes of exposure (skin penetration, inhalation, and ingestion).

6. First Aid for exposure to the contaminants.



6.2 TAILGATE SAFETY MEETINGS

Job site tailgate safety meetings shall be conducted by the RES health and safety officer or
the shift foreman at the beginning of each shift for each job and whenever new employees
arrive at the job site. The meetings discuss the Health and Safety considerations for that
day’s activities and outline the protective equipment necessary. Minutes of the meetings will
be maintained. Weekly safety meetings will be conducted by the Project Manager with the
aid of one crew member from each shift discussing a site specific topic of concern.



7.0 SITE CONTROL

Access to the site will be controlled by Riedel with assistance from the EG&G security staff.
Only qualified individuals may enter the site and perform work on the project, and will
require understanding of this Site Safety Plan (as indicated by signature on the safety plan).
The site is visible from the inner east gate and proper signs will designate areas for safe
entry.

Zones will be established as defined by the tasks and PPE requirements outlined in section
8.0 of this plan; details regarding locations of these zones will be discussed in the toolbox
safety meeting prior to work requiring regulated zone establishment. The zones will include
an exclusion zone, contamination reduction zone and support zone designated by differing
colored banner guard.



8.0 PERSONNEL PROTECTIVE EQUIPMENT

At all times, all workers on site will wear steel-toe shoes and hard hats. When performing
tasks presenting a risk for exposure to contaminants, workers will wear modified level "D"
protection (SEE Table 2). This will include:

Hard Hats

Steel-Toe PVC Shoes

Shatter resistant eye goggles or face shield
Nitrile Gloves

Saranex Suit

No changes to the specified levels of protection shall be made without the approval of the
site safety offices and/or the project manager.

Contaminated protective equipment shall not be removed from the regulated area until it
has been decontaminated or properly secured for decontamination elsewhere.

Legible and understandable precautionary labels shall be affixed prominently to containers
of contaminated scrap, debris, waste water and clothing prior to storage on site.

No food or beverage shall be present or consumed in the designated regulated zones.
Eating or drinking shall be allowed only in designated areas and only after hand and
exposed skin has been washed.

No tobacco products shall be present or used in regulated zones. Cosmetics shall not be
applied in the regulated zones.

All work on the project will be conducted according to the "Buddy" system.
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MEDICAL SURVEILLANCE INFORMATION SHEET

SSN

Iy

MPLOYEE HNAME TITLZ

Phase

Operable Unit

Describe the employee’s dutles as they relate to the exposures at the =R

remedial project gite:

«
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Detail the estimated exposure levels anticipated for this employee ac
this ER remedial project site:
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Descrike the Personal Protective Equipment (PPE) that this employee is
anticicated using at this ER remedlal project sits:

FIGURE A-3 Medical Surveillancs Information Sheet

ROCXY FLATS PLANT
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HAZARDOUS MATERIAL ACCESS LOG

Data Operable Unit Number Phase Number

List the hazardous materjials present in the work area and the
concentrationg (if available):

i Names of Time Time Entar the coded numbers from helaow
employees of of
entering area each each Wwork Activities |Personal Proteczive
entry exit Perfcrmed Equipment Used

PROTECTIVE EQUIPMENT
WORK ACTIVITIES

A=1: Safsty Zcots, A-2: Quter Boot Coverings

1. Sotl sampling, placing dire in containers. 8-1: Permeable Coversils. 3-2: Nen-Permeabls Ccver-~:

2. Augeraing, drilling, radiologic measursmencs C-1: Disposable Gloves, C-2: Reusable Gloves

3. Walking sczoss, standing on or near contaminstasd D-1: Satety Glasses/Gosgles, 0-2: Facs Shieid
areas. £-1: Half-Face Respirator, E-2: Full-Face Resgirs-- -

4, fxamining excavations F: List type of air-purifying cartzidge used

¢. Watsr sampling G: Self-Contained Bresthing Apparatus (FD or ©%)

§. Momitoring csmovai of contaminsted msterial B: Suppiied Alz (FD or PP}

7. Qther: I. Other:

§. Qther: J. Qther:

$. Qther:

FIGURE A-4 Hazardous Material Access Log

RCCXY FLATS PLANT

Eavironmestai Restoration

T H PR o o
Weaith ~nd Safety Program Plan



9.0 MEDICAL RESPONSE

This is a statement of procedures to be followed in the event of a medical emergency at the
site. The plan is divided into several separate procedures depending on the severity of the
injury. It is the responsibility of the Project Manager to judge the severity of injuries and
take appropriate action. Basic first aid will be administered by RES personnel as necessary
until medical assistance is available. All RES personnel are trained in American Red Cross
First Aid and CPR. A first aid kit will be kept in the office part of the trailer.

Emergency Accidents

Immediately call for EG&G Response at 966-2911 and give details of emergency, and exact
location.

Non-emergency Accidents Requiring Medical Attention

Anyone involved in an accident resulting in injury requiring non-emergency medical
assistance (i.e., minor cut, sprains, etc.) will be sent to:

Hospital Name: Arvada Emergency Clinic

Address: 5730 Ward Road, Arvada, Colorado
Phone: (303) 422-8090

Directions:

From east gate at Rocky Flats, go right on Indiana and proceed south to 64th Ave. Turn
left, and go to Ward road. Turn right on Ward Rd. and go south to 57th Ave. Turn left
into clinic.

9.1 RECORD KEEPING
The Health and Safety Liaison Officer or SHSC shall retain a copy of the completed Figure
A-3 for each employee in the Confidential Employee Training and Medical Certification

File at the ER remedial project work site.

The Occupational Safety Division will maintain the completed figure A-4 along with the
exposure data gathered during area sampling and personnel monitoring.

These records must be accessible to the employee for review.



9.2 MEDICAL SURVEIIIANCE

Pre-employment and periodic update medical examinations are required for persons working
with, or those who may be assigned to work with hazardous waste. The medical
examination must have been within a 12-month period prior to on-site activity and repeated
annually. Physical examinations are conducted for RES workers by Tridem Medical Services
in Denver, Colorado. A fitness for duty statement for each worker will be kept on site. A
description of the RES Medical Monitoring Plan is on file in the RES office and on site in
trailer.



10.0 DECONTAMINATION

Workers having contact with the contaminated water (via sampling raw and contaminated
water or system maintenance or accidental exposure) will decontaminate themselves in the
deluge shower at the trailer. Workers will wash their hands with water following each
sampling. Following an accidental exposure to the skin, workers will flush their skin with
water for fifteen minutes. Following an accidental exposure to the eyes, workers will flush
their eyes for fifteen minutes with water. The RES Project Manager will evaluate the
circumstances and extent of any exposure for reporting to EG&G H/S Manager.

All PPE shall be collected, segregated and properly disposed of. Disposal shall meet all
Federal, State, and DOE policies.

Tools and equipment shall be properly "deconned” and inspected before removal from site.



11.0 COMMUNICATION
The small work area and close proximity of workers will allow face to face communication
among workers. A phone will be located in the office part of the trailer for communication
in emergencies.

If necessary, two way radios will be incorporated where employees are outside a line of site
from each other.

General hazard areas (i.e. hardhat, eye protection, etc.) will be properly identified and
marked with signs advising of danger or exposure potential.

The on-site emergency phone number is 966-2911. This will activate the fire department
and security to any situation.

All D.O.E. and Rocky Flats emergency procedures shall be followed.

Alarm Device /sound pattern Action to be taken

Evacuation Boat Hailer/1 long Evacuate the controlled
area Or move to an area
of safe refuge until
evacuation can be completed

Take Cover Boat Hailer/2 short Move to an area of safe

refuge until
"ALL CLEAR" is sounded

11.1_SITE SAFETY EQUIPMENT
FIRST AID KITS

TYPE LOCATION
50 Item Standard Trailer
10 Item Standard Vehicles

Note: All first aid kits shall be approved in accordance with 29 CFR 1910.151.
FIRE EXTINGUISHERS
TYPE LOCATION

10 # A, B, C Trailer
212# A, B, C Vehicles



EYEWASH/DELUGE SHOWER/HANDWASH STATION
TYPE LOCATION
15 Gallon Portable Eyewash/Shower  Trailer

PERSONAL PROTECTIVE EQUIPMENT

TYPE AMOUNT
*Hardhat 3 EA
Saranex 1CS
*PVC Boots 4 PR
Nitrile Gloves 2 DOZ
Duct Tape 4 ROLL
Splash Shield 2 EA
*Ear Plugs 50 PR
*Safety Glasses 6 PR

Note: These items (*) are issued to RES personnel, and RES will provide additional
supplies to employees as necessary; amounts indicated are in addition to these issued.



12.0 MONITORING

EG&G will provide badges for all RES personnel. RES employees will authorize results
of the badges to be released to EG&G and RES. During the construction phase a daily
sweep of the area will be conducted by EG&G. An air monitoring station will also be near
the area (operated by EG&G) to check for airborne contamination.

Ultimately RES personnel will begin to do their own monitoring upon completion of EG&G
Rad safety and operation classes.

RES will make regular observations of the wind direction using such visual indicators as
wind flag. To avoid inadvertent exposure to harmful dusts, employees will be warned to
remain upwind of all work areas whenever possible. Work will shut down if wind speeds
exceed 15 mph. Dust suppression by means of spraying the soil with water may be necessary
when visible dust is present.

When working in or around confined spaces continuous monitoring with LEL, and O,
meters shall be used as generally required by RES Class A & B confined space entry. In
addition a Rad sweep shall also be conducted to assure worker safety. Copies of RES
confined space procedures are in the Appendix A of this plan.

During GAC unit service, RES will leave access doors to the trailer to allow adequate
ventilation.



I certify that I have read and understand this Health and Safety Plan for the operation of
the OU2 Treatment System:

PRINT NAME SIGNATURE COMPANY
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APPENDIX A

HSP FIELD CHANGE FORM



HSP FIELD CHANGE .

Ffield Change Number: Date Effective:

~ Pen and Ink changes tc be made in the HS? to alert the reader of zhis
change:

- Reason for the change to be incorporatad into the HSP:

- Taxt of Change to ke incorporated:

ROCKY FLATS PLANT

Eavironmental Restoration
Heaith and Safety Program Plan



HSP FIELD CHANGE

Tield Change Number:

Review and Arproval Signatures:

Date Effective:

———————————

/

ER Health and Safety Officer Date
/

ER Prcgram Manager Date
/

Direczar - Znvironmental Restsoraticn Date )
/

Healzh and Safety Liaison Cfficer Dace
/

Qezupational safety Manager Date
/

Dirsczcr - Health and Safety Dats

ROCKY FLATS PLANT

Ezavironmeantal Restoration
Heaith and Safety Program Plan



APPENDIX B

RES CONFINED SPACE ENTRY PROCEDURE

(REVISION 5)



‘RIEDEL ENVIRONMENTAL TECHNOLOGIES, INC.
CONFINED SPACE ENTRY PROCEDURE
April 4, 1991
(Rev, 6)

This procedure will be followed by all Riedel personnel entering a confined space for any work
task. Strict adherence with this procedure is necessary to prevent serious injury or death.
Failure to follow this procedure will be considered a serious violation of Riedel safety policy and
will result in disciplinary action.

This procedure is based on guidelines contained in the NIOSH criteria document "Working in
Confined Spaces" published December 1979 and meets or exceeds current Federal and State
safety regulations.

All personnel entering a space must be thoroughly trained in this procedure. Special emphasis
must be placed on ensuring that personnel can perform rescue operations efficiently.

L RET POLICY

A.

Conspace.pro
B.K. 2/8/91

No person, under any circumstances, will enter a space containing an explosive
or oxygen enriched atmosphere; or one which has been deliberately inerted (less
than 16 % oxygen by volume) for the purpose of making it safe for hot work,
temporary entry repair, or other associated reasons.

Decisions to enter a space deemed IDLH (referring to a toxic gas or vapor) will
be made in conjunction with the Regional Safety Manager/Safety professional.
As a general rule, policy will be to avoid entry in these conditions.  When
required, any entry to IDLH, or possible IDLH, will also wear Level B. Note
that an IDLH atmosphere does not necessaniy offer the same immediate hazard
as oxygen deficient or explosive atmospheres (refer to I A above ).

Any person or persons entering a space of unknown hazard will wear a supplied
air respirator and retrieval equipment and will be backed up by a rescue person
dressed to a similar level of protection.

All entries into spaces with unknown hazards will be supervised by a Riedel
manager completely familiar with this procedure. This manager will be
responsible for enforcing all the provisions contained in this procedure.

No matches, lighters, or any other items capable of producing a spark or flame
are allowed in any confined space with a potentially flammable atmosphere. Non-



approvéd radios, flashlights, or lanterns shall not be used in or within 25 feet of |
a confined space containing/potentially containing flammable vapors or gases.

All procedures will be discussed with all involved personnel prior to the entry.

Any deviations from this procedure will require the approval of the Regional
Safety Manager.
Training

1. Every person who may work in confined spaces or be tasked with
providing support for confined space jobs shall have training in the hazards
and correct procedures before initial entry into confined space.

2. Training shall consist of the following topics:
a. Respirator training
b. Confined space hazard recognition
c. Use of ventilation equipment
d. Atmospheric sampling and testing devices
e. Use of all rescue and support equipment
f. Emergency rescue procedures-practice
8. Lock out, tag-out procedures
h. Required personal protective equipment
1. Communication system
J- CPR/First Aid
k. Explanation of the RET Confined Space Procedure
L Explanation of contingency plan

M. DEFINTTIONS

A.

Conspace.pro

Atmosphere:

Generic term for gases, vapors, mists, fumes, and dusts within a confined space.
Atmosphere Testing/Air Monitoring

The use of a combustible gas/oxygen meter, and/or a gas specific instrument to
monitor the atmosphere inside a confined space. This definition includes the

previous RET policy on instruments that:

1. All instruments are to be calibrated or span checked prior to use.
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2. ‘Any monitoring will be performed by personnel familiar with equipment
operation.

3. Daily span check records will be maintained in the permanent job file.
Confined Space

A confined space is one with one or more of the following traits: limited
openings for entry and exit; limited natural ventilation; toxic or oxygen deficient
atmospheres; and/or areas that are not designed for continuous occupancy.
Examples are: storage tanks, underground sumps, pipelines, pits, trenches,
tunnels, ship holds, etc.

Confined Space Class A

A confined space that presents extreme immediate hazard conditions to occupants.
These would include any one or more of the following: oxygen deficiency;
potentially flammable or explosive atmospheres; or toxic IDLH atmospheres.
Specific measurements :

1. Oxygen: Less than 19.5%
2. Lower Explosive Limit: Greater than 10%
3. Toxic Atmosphere: Greater than IDLH (or possible to exceed)

Personnel will wear Level B protection during entry.

Confined Space Class B
A space that has potential for developing adverse health and safety conditions for
personnel if preventative measures are not taken. Specific measurement

parameters:

1. Oxygen: 19.5% - 24.9%
2. LEL: Less than 10%
3. Toxic: Greater than PEL but less than IDLH and Respirator MAC

Personnel will wear Level C protection during entry.
Confined Space Class C

A confined space that has limited health hazards such that Respiratory Protection
is not needed for work procedures. Specific measurement parameters:

1. Oxygen: 19.5 to 24.9%



2.  LEL: Less than 10%
3. ToXic: Less than PEL

Personnel can wear Level D protection during entry.
G. Confined Space Entry Permit

1. An RET form (RET-041) to be filled out prior to any confined space
entry. Complete use of the form will insure that all health and safety
considerations have been addressed prior to entry. This form is signed by
all personnel and acts as a permit for the entry. This form is used in
conjunction with this procedure to determine special precautions necessary
for entry.

2. The second side of the form contains a section for recording air
monitoring and equipment calibration data.

3. The permit becomes a permanent part of the job file. An example form
is attached.

H. Fall Protection

Equipment and procedures utilized to prevent falls while entering and exiting a
confined space. A specific RET procedure titled "Fall Protection Procedures,
(March 1989, Rev.2) is to be followed when fall potentials or difficult retrieval
conditions exist.

L. Hot Work

Any work being performed that presents an ignition or heat source. Examples
are: welding, grinding, burning. chop saw abrasive disk usage, or chipping.

J. Inerting

1. The process of purging the atmosphere of a space with an inert gas (one
which will not support combustion) to eliminate the potential for fire or
explosion. The typical gas used will be either carbon dioxide or nitrogen.
Inerting does not remove the source of flammable vapor (i.e. flammable
liquids) but instead removes the oxygen/flammable vapor above the liquid.

2. Use the Riedel procedure titled "Tank Inerting Demolition / Repair

Procedure” (March 30, 1991, Rev. 4) when inerting procedures are
needed.

Conspace.pro 4
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3.

Personnel are not to enter tanks that have been previously inerted until the

space has been purged with fresh air (returned to 19.5% or greater) and
LEL is below 10%.

Intrinsically Safe/Explosion Proof

1.

Electrical equipment which does not present the potential for electrical
spark and/or which is designed and constructed to contain any fire or
explosion inside the unit preventing propagation of fire back into the
general environment. This equipment has been certified as safe for use in
flammable atmospheres.

2. All electrical equipment taken into a space containing (or previously
containing) flammable liquids or vapors will be rated Class 1 Group C &
D at a minimum, and Class Ii, Group G at a minimum.

Isolation

The act of ensuring that the space cannot be accidentally refilled with product
with produce and/or re-energized electrically or mechanically while personnel are

inside.

Lockout

1.

The act of physically locking out electrical, hydraulic, or pneumatic
controls and/or mechanical linkage to ensure isolation. Typically
performed by lock and key or the physical removal of key components that
make it impossible for a system to be restarted while personnel are
working on or inside the system.

A Riedel procedure titled "Electrical and Mechanical Lockout” is to be
used when lockout is needed.

Mechanical Ventilation

1.

A method of providing ventilation into a confined space. Typically
provided by electrically powered or air driven blowers. From a
ventilation engineering standpoint, air blown into a space is the most
effective method of ensuring consistent dilution inside the space.

Negative pressure can be provided by placing the blower or its ductwork
inside the space. This method can be effective in ensuring that clean air
i1s drawn into the space, but is not as effective in producing uniform
dilution of contaminants.
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3. Use of continuous mechanical ventilation will be necessafy when working
inside Class A or B spaces. Sufficient ventilation must be provided to
maintain RET prescribed acceptable flammable, toxic, and oxygen levels.

4. Flexible tubing or duct work may be used to distribute air to all areas of
the space. Ventilation equipment must be bonded and grounded.

5. Considerations must be made for dealing with flammable vapors displaced
from a space. Exhausted gas may have to be ducted to a safe location.

Natural (Gravity) Ventilation

Ventilation provided to a space by non-mechanical means. Air moving into a
space opening would be considered natural ventilation. This is not an effective
method for ensuring the safety of personnel and/or reducing the flammability
potential inside the confined space.

Oxygen Deficiency

An atmosphere where oxygen concentration is less than 19.5% by volume. State
and Federal safety regulations require that personnel wear air supplied respirators
in oxygen deficient atmospheres.

Oxygen Enriched

An atmosphere where oxygen concentration is greater than 25% by volume. Fire
and explosion potentials are increased greatly.

Purging

The displacement of the atmosphere inside a space with fresh air. All confined
spaces must be purged prior to entry by personnel.

Emergency Retrieval Equipment

L. Mechanical hoist equipment designed to raise and lower personnel from a
" space. This equipment is attached to a tripod or other supporting structure
which is also capable of being a support platform for other fall protection
equipment. All equipment used for raising or lowering personnel will be

rated for such operations by the manufacturer.

2. Use of this equipment is described in the Riedel procedure "Fall Protection
Procedures”.



Rescue Person

A person dressed to the same level of protection as the entry person. This
individual's sole function is rescue. A rescue person will be required for all Class
A entries.

Support Person

A person who will be stationed outside a confined space while workers are inside.
This person does not have other duties that will take him / her away from the
confined space while workers are inside.

Saddle Vent

A piece of equipment that allows a ventilation duct to be placed in a manhole or
other small entries and still allow personnel to enter/exit without the duct being
removed. This allows continuous ventilation inside the space.

Unknown Hazard

A space where the hazard potential is unknown. Air monitoring from outside the
space is unable to determine if all areas inside are free of hazard. In these cases,
personnel will consider the space Class A.

Zero Mechanical State (ZMS)

The point where all power sources, that can produce a machine member
movement, have been neutralized. This includes all pneumatic, electrical, and
mechanical components.

POTENTIAL HAZARDS

The following represent the general hazards that can be expected in the variety of
confined space jobs RET personnel have or will be exposed to. Each hazard must be
assumed unti] proved otherwise:

A.

B.

Conspace.pro

Insufficient or Enriched Oxygen
Toxic dusts, mists, fumes, smoke, vapor and gas.
Flammable and explosive gases, liquids, vapors, and dusts

Inadequate access opening for entry/egress



K.

L.

A.

Conspace.pro

Start up of agitators, tumblers, crushers, mixing blades, screw conveyors, saws,
etc.

Avalanche of materials or falling objects

Opening of feed lines which introduce corrosives, heated or gaseous substances
such as steam, water, blast furnace gas, or other substances hazardous to health.

Electrical shock or electrocution from plug-in lights, tools, or other portable
equipment.

Temperature extremes
Pressurized lines containing hydraulic oil, gas, or other fluids.
Inadequate illumination

Distance of work area from exit and obstacles in between.

ENTRY PROCEDURES SUMMARY

Confined Space Classification

ASpeciﬁc requirements for entry into confined spaces will be based on the space

classification. These requirements are summarized on a one page summary form.
An "X" next to each sub item means that specific item is a requirement. An "O"
next to the item means that it is an option based on the specifics of that entry.
The Riedel Safety Manager has the responsibility for determining what optional
items will be required on the project.

Confined Space Entry Permit System

An Entry Permit shall be compléted prior to entry into any confined space. This
permit shall be available at the work site location of the confined space and shall
be dated and valid for one shift only.

1. The Riedel Entry Permit (RET-041) is required for all entries.

2. All questions on the form must be filled out. Pay close attention to
identifying the correct classification of the space.

3. When answering the questions on side 1 of the permit, the goal is to have
a "yes" answer to each question. In some cases, a "n/a" is appropriate
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and would indicate that the specific item does not apply to the situation.
Use caution when deciding that the item is "n/a".

Special attention must be directed to any question where the answer is
"no". A "no" answer may indicate that adequate precautions have not
been taken or that a hazard possibly continues to exist. Entry will not be
made until all "no" conditions have been corrected.

The Entry permit cannot be completed until all testing and sampling has
been accomplished. This means that it must be filled out at the site under
actual working conditions.

The project Safety Officer, as named on the entry permit, shall evaluate,
plan, and implement the procedures necessary to safeguard the personnel
assigned to the job. He/she has responsibility to evaluate/approve any
"n.a" or "no” answers on the permit. Any questions must be submitted to
the Regional Health and Safety Manager for clarification.

Work Space History

Efforts should be made to determine the present and previous products contained
in the confined space. This information should be listed on the permit form.

Atmosphere Testing (Initial / Continuous)

1.

Prior to entry, all spaces will be initially tested for flammable vapors and
oxygen deficiency, plus toxic vapor or gases (based on the potential for
toxics being present). It is recognized that the condition in some spaces
may change over time. Initial testing may under estimate hazards in these
situations.

The person assigned the task of monitoring shall know the proper
procedure for calibration and operation of all sampling equipment.

Combustible Gas Indicators

a. CGIs will be span checked (with Span Gas recommended by
manufacturer) :

(1]  prior to first use on each shift
[2]  If dropped or subjected to 'rough’ transport

[3]  If meter response becomes inconsistant



b. The CGI will be calibrated if meter response differs from span gas
concentration as stated on bottle.

c. CGIs will not be used for certifying an area "safe for entry” if a
span check has not been made and / or is out of calibration.

d. Once tank/space measurements begin, the LEL meter results will
be compared to the manufacturer's response charts for the specific
contaminant to determine the actual LEL reading.

4, Oxygen meters used to confirm the completeness of inerting will be tested
with a 100% inert gas atmosphere to ensure that the meter will read 0%
oxygen.

5. When monitoring, measurements will be made from top to bottom and in

all remote sections of the space. It may be necessary to enter the space to
test remote locations. In these situations, personnel will be dressed in
Level B PPE and will have rescue personnel available who are also
dressed to the same level of PPE.

6. All measurement results will be recorded.

7. Continuous monitoring of flammable, oxygen, and/or toxics will be
necessary where conditions could possibly change over a short period of
time. Examples are: welding or cutting inside a tank, some cleaning
operations, accidental release of product into the space, etc.

8. Once ventilation is started, periodic checks should be made of the
surrounding area to insure that contaminated air is exhausted in a location
that creates no hazard to people or equipment.

9. Remove personnel from the area if monitoring demonstrates that
vendlation is not sufficient to maintain the atmosphere below 10% LEL.

E. Isolation / Lockout / Zero Mechanical State
Before entering any confined space personnel will take sufficient steps to ensure
that it is impossible for toxic contaminants, or potentially hazardous products to
reenter a space or hazardous situations to develop while personnel are inside.

1. Electrical Isolation/Lockout

a. Shall be achieved by locking circuit breakers and/or operation
controls into the OFF position with a key type padlock.

Conspace.pro 10
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Ideally the key is to remain with the person working inside the
confined space. In some cases it may be more feasible for one
supervisor to have the lock for an entire trade group with the
understanding that this supervisor is responsible for insuring all
individuals are safely accounted for before removing the lock.

Mechanical/Pneumatic Isolation

a. [solation of all moving parts shail be achieved by disconnecting or
capping any linkage, valves, drive belts, shafts,water/steam lines,
chaining controls,or systems which enter, feed. or impact in the
confined space.

b. Equipment with moving mechanical parts shall be blocked so that
there can be no accidental movement.

c. Pneumatic and hydraulic lines will be bled to remove any
remaining pressure (ZMS) to remove possibility of equipment
movement.

General Guidelines

a. Make certain that you can't accidentally re-energize a system, ie
that there are not any additional run buttons that you might have
missed.

b. Try all operator switches in all control positions.

c. Before using voltage tester on unknown system, oy it on a known
energy source.

d. Check circuits on the load side after they have been disconnected.

e. After performing voltage check, recheck tester on a known source.

f. Discharge any electrical or mechanical component that can contain

potential energy.

While performing work at a non Riedel location, it is not always possible
to have total control over a client's property. When there is question
about the adequacy of isolation, RET job managers are required to contact
the Riedel Safety Coordinator/Manager to ensure that adequate steps are
being taken.

11
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Purging and Ventilation

1.

Prior to entry, mechanical ventilation will be initiated for Class A and B
spaces to reduce, or maintain flammable vapor levels to 10% LEL or less
and oxygen concentrations to at least 16.5% or greater.

Continuous ventilation shall be maintained in Class A/B spaces.
Continuous ventilation is not needed in Class C if there is no possibility
of contaminant generation while personnel are inside.

Provisions for continuous ventilation will be maintained in Class A/B
spaces. Decisions to periodically shut down ventilation (to allow easier
communication, adding / removing equipment etc ) are acceptable
provided the desired atmosphere can be maintained. Ventilation is not
always sufficient to ensure that toxic environments are rendered safe
(below PEL or IDLH concentrations) even though acceptable flammable
/ oxygen levels are maintained.

Note that this ventilation will discharge contaminants outside the space and
will therefore present exposure potentials to outside personnel. This
discharge may also present fire or explosion hazards outside the space.

Electrical fans will not be placed inside a space that contains flammable
vapors.

When entering manholes or other small openings, a saddle vent will be
utilized if the duct work will interfere with entry / egress. An alternative
is to use flexible poly tubing which can be easily compressed and will
allow passage without removal.

Ventilator air intakes shall be located so they will not pickup exhaust gases
from vehicles, heaters, furnaces, or adjacent operations capable of
generating airborne contaminants.

Duct work should be placed so that all unnecessary bends are eliminated.
One 90 degree bend can reduce the output to 70% of rated capacity; two
90 degree bends to 50%, three bends to 33%, etc.

Exhaust vs Dilution Ventilation

Local exhaust ventilation shall be provided when Dilution ventilation is not
capable of preventing a point source contaminant from producing

12



unacceptable high concentrations in the ambient atmosphere. Example:
spreading a flammable solvent on a surface inside a tank, welding fumes,
etc.)

G. Safety Equipment

The following equipment requirements are to be considered minimum and must
be provided prior to start up and initial entry of the individual.

1.

Conspace.pro

Oxygen and Combustible Gas Indicators, calibration kit, and response
chart appropriate to test for and interpret the flammable atmosphere.

Photo Ionizing Detector, Detector tubes as appropriate to determine toxic
content of atmosphere.

Mechanical ventilation equipment, ie blowers, compressor, hoses, and
auxiliary equipment as designated for the confined space.

Respiratory/Face protection

a. The exact level and type shall be determined by the regional health
and safety officer based upon the conditions and test results of the
confined space and the work activity performed. Full face
protection, ie full-face respirator (category A/B) or full-face
plexiglass shield for category C if eye/skin irritating mists,
chemicals, vapors, or dusts are present.

b. All respirators shall be NIOSH/MSHA approved devices and shall
be fitted and maintained in accordance with the RET Respiratory
Protection policy.

c. All persons wearing respirators in a confined space and rescue
personnel shall have attended a respiratory training program on the
specific respiratory equipment they are wearing.

Body Protection:
All workers entering a confined space shall wear full coverage work
clothes sufficient to protect the wearer against known or suspected toxic

or irritating materials. Specific type of suit material will be described in
the permit.

13
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‘Hearing Protection

Many times, reverberation or ventilation systems result in increased noise
levels in confined spaces. Hearing protection shall be used when
personnel are working around equipment producing potentially hazardous
noise.

All workers shall wear a hard hat.
Lighting

a. All portable lights shall be intrinsically safe/explosion proof when
working in potentially flammable atmospheres.

b. Heavy duty flexible cords will be used with good insulation and
connectors. No splices are permitted. Cracked or worn insulation
shall be replaced.

c. Lighting shall not be suspended by cords unless specifically
designed for it.

d. All lights and plug assemblies should be checked with a
volt/ground meter prior to use in confined space.

Rescue Equipment

The specific type and degree of rescue equipment will depend upon the
nature of the confined space with regard to access/egress. This decision
would take into account the exact manner in which the individual could be
feasibly extracted ie by the wrists, waist, straight up and the accompanying
strain to the persons body.

a. A body hamess/belt is required when an employee is working in
an area that, for purposes of rescue, is considered restricted and
when any failure of ventilation could allow the build-up of toxic or
explosive gases within the time necessary to vacate the area.

b. A body hamness is required for any vertical entry. A belt will
usually be satisfactory for horizonal entry.

c. If the worker in the confined space is required to wear a harness,

the rescue/stand-by person shall also have a safety hamess and air
supplied respirator immediately available.

14



Additional rescue equipment such as tripod, block and tackle,
lifelines:

1] shall be available, set-up, and in working order , before
initial entry if needed to remove a worker from a confined
space.

2] This equipment must be capable of being hand operated.

Decisions to downgrade requirements for harnesses / belts attached
to lifelines can be made by the Site Health and Safety Officer after
space conditions have been surveyed and understood.

REQUIRED PERSONNEL

Outside / additional personnel must always be available to handle communication,
support equipment and to provide assistance or emergency aid as necessary during all
entries. The exact number of personel needed will depend on the complexity of the
project (four or more may be necessary to support ONE entry person ).

1. Support person

a.

Conspace.pro

All space entries require a standby person assigned to the project.
This person's duties include maintaining communication and
providing necessary assistance to workers inside.

This individual's primary responsibilities with Class A and B
spaces are the initiation of rescue procedures (although this person
will never go inside the space).

Support persons cannot leave a Class A or B space for any reason.
Class A and B spaces require that at least two other personnel are
in the immediate area and can be summoned without the standby
person having to leave the area.

Class C spaces only require that the person keep a general watch

on those inside. Communication is either direct verbal or
indirect/direct visual.

15



2.  Rescue Person

a. Class A Spaces
Require that the rescue person be dressed to the same level of
protection as the workers he is assigned to. He must be on station
at the opening to the space in direct line of sight with those inside.
This person will be on station the entire time that operations are
being conducted.

b. Class B Spaces
Rescue person not needed.

c. Class C Spaces:

Rescue person not needed.

Conspace.pro 16



RIEDEL ENVIRONMENTAL TECHNOLOGIES
CHECK LIST OF CONSIDERATIONS FOR ENTRY,
WORKING IN AND EXITING CONFINED SPACES

Riedel Confined Area Entry Permit

Initial Atmospheric Testing for Combustibles & Oxygen

Continuous Air Monitoring
Pre-entry Briefing of Personnel

Pre-entry Space Preparation
Isolate/lockout/electrical & mechanical
Purge and continuous ventilation
Requirements for special equipment/tools

Entry procedures
Initial written plan with job objectives
Support person on statioa
Rescue person station (dressed to respond)

Safety Equipment and clothing
Head protection
Hearing protection (> 85dBA)
Hand protection (depending on contaminant)
Foot protection (depending on contaminant)
Body protection (depending on contaminant)
Respiratory protection
Safety beits with life lines
Life lines, harness, retrieval pulley
(vertical eatry)

Rescue procedures developed

Record keeping (equipment calibration, permits)

x = indicates requirement

O = indicates determination by Riedel Safety Professional

Conspace.pro
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. COWSINED SPACE ENTRY PERMIT

ENVIRCHNMENTAL SERVICEY, INC.

ENTRY CHECKLISBT P!uo ot Poges
IE: o 40 BA ED St ED D WD PN NS D WD NP VY W S e e e O e . -~ JDB “U“BER: P R N R e T L L L I Y
-€ ENTERED: ___ | e e e e
JIFICATION OF CONPFIMED SPACE!1
) CLASS C: >19.9% 0,, <10X LEL, <TLV
) CLASS B »19.49X% 05, <10X LEL, >TLV, <IDLH, <MAC
X ) CLASS A: <19.4% 0z, »10% LEL, »IDLH, >MAC
CHEMICAL CONTAMINANTY: .o e . e et e . e e e
DS ORI P T N OF MORK S | e e e e o e e e e e e e
NUMBER OF PEOPLE REQUIRED ON PROJECTY: _____ ———— e
TIME 1SBUED: ______ J VALLID UNTIL: .
PERMIYT 1S VOID AY IN* END OF TNE VORK SHIFT ON WHICH 18 1Y ISSUED. YES NO H/A

Were hazards, testing and emergency procedures explained to all members
of crew?

AL chemical and gas [delivery Lines are disconnected and/or cepped?

SR

sty d electrical, mdchenicel, pneumstic power sources have been reduced
to 1ero energy ctate |(ZES)?

Controls to all powwrd sources are lLocked and tagged out?

Honftoring equipment ihas been cellibroted/span checked?

Combustible pas vapors are lees than 10% LEL?

Oxygen concentration|is gpreatar than 19,5%

Toxic gas/vapor conc1ntratlont are less then IDLH?

FOfCEd ventilatian (J {n taa an saamnilo. us -




DIRECT READING INSTRUMENT CALIBRATION
INSTRUHENT LEL SPAN LEL H2S SPAN H2s €O SPAN co OXY SPAN OxY,
rooe USED CONC. ACTUAL CONC. ACTUAL CONC. ACTUAL CONC. ACTUAL
AIR MONITORING DATA
INSTRUMENT CONTAMINANY MEASURED INSTRUMENT CONTAMINANT MEASURED
TIME USED (LEL, 02, EIC.) LEVEL TIME USED (\EL, 02, ETC.) LEVEL
PROJECT EQUIPMENT REQUIREMENTS
Rersonnel Proteftive Equipment Irator
Outer Sdlt  Type SCBA
—— Chemlcﬁl Boots Supplied Alr with S-minute Egress
Outer Gloves Type Grade D Alr Cylinders
Hard Hqt Compressor with Purification Panel
Do Dol at_ ™




APPENDIX C

MSDS SHEETS

CHEMTCAL INFORMATION SHEETS
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" UNION

. CARBIDE. UNTON CARBIDE CORPORATION
CARBON PRODUCTS DIVISION AR

MATERIAL SAFETY DATA SHEET“‘““‘ -

(Essentially similar to Form OSHA—ZO)

SECTION I

Manufacturer's Name Emergency Telephone No.
UNION CARBIDE CORPORATION, Carbon Products Div,] (304) 744-3487 (Day or Night)

' Address (Number,Street,City,State,and ZIP Code)
270 Park Avenue, New York, New York 10017

. Product: Trade Name and Synonyms
ACTIVATED CARBON "Columbia'" - All Grades

SECTION Il - HAZARDOUS INGREDIENTS

MATERIAL % TLV * MATERIAL % TLV

None as defined by United

States Department of Labor

29 CFR 1915, 1916, 1917

* Current American Conference of Governmental Industrial Hygienist Limits.

SECTION (it - PHYSICAL DATA
BOILING POINT (°F.) N/A SPECIFIC GRAVITV (O=1) 0.9
VAPOR PRESSURE (mm Hg.) N/A zsﬂ\fgc‘a’“\éo(:‘)‘“hﬁ N/A
VAPQR DENSITY (AIR=1) N/A (EVAPORATION ;u:-;)s N/A
SOLUBILITY IN WATER None
APPEARANCE AND ODOR Black odorless granules

. SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (Method used) N/A FLAMMABLE LIMITS N/A \I/A
s by Volume Lel = Uel =
EXTINGUISHING MEDIA Water, foam, CO , dry chemicals
SPECIAL FIRE FIGHTING PROCEDURES N/A . U kW e TR R S
. - . ’ : T e - . "
B
UNUSUAL FIRE AND EXPLOSION HAZARDS . ,: .

Fire and explosive hazard of adsorbed materlalq must be identified and ademlata
protective measures taken. b

Continued on reverse side




SECTION V - HEALTH HAZARD DATA -

THRESHOLD LIMIT VALUE 3
10 mg/m

(ACGIH limit for nuisance dusts)

EFFECTS OF OVEREXF‘OS.URE . ] . R
Inhalation of activated carbon dust may cause temporary respiratory irritation and

discomfort. Potential hazard of adsorbed materials on used activated carbon should

h 3R - PR o
[ S =) § o S48 4 U 1) =1 & P

EMERGENCY AND FiIRST AID PROCEDURES

N/A

SECTION VI - REACTIVITY DATA

STABILITY UNSTABLE CONDITIONS TO AVOIOD N/A
STABLE X

INCOMPATABILITY (Matenals to avoid) N/A
HAZARDOUS DECOMPQOSITION PRODUCTS

N/A

CONDITIONS TO AVOID
HAZARDOUS MAY OCCUR N/A
POLYMERIZATION
WILL NOT OCCUR X

SECTION VIl - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL 1S RELEASED OR SPILLED

Follow good housekeeping practices.

A

WASTE DISPOSAL METHOD
Dispose of in approved landfill, recognizing the potentially hazardous nature

of adsorbed materials.

L

SECTION VIIl - SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION (Specify type] .
For above TLV dust concentration, wear NIOSH-approved respirator,

VENTILATION LOCAL EXHAUST N/A Special N/A
MECHANICAL, (Genergi)
Maintain dust fevel below TLV |Other None
ROTECTIVE GLOVES E PR CTION -
? ' - - Recommended EVE PROTE Safety giasses or goggles.

OTHER PROTECTIVE EQUIPMENT

N/A

SECTION IX - SPECIAL PRECAUTIONS

s W LS TRL LAYV L e———

PRECAUTIONS TO BE TAKEN IN HANDLING ANO STORlNG

———t e o o

Closed vessels may be low in oxygen level due ta adsorblng characterzstlcs of’actl-

QTHER PRECAUTIONS i e i R Y
vated carbon. New activated carbon - store in- closed contalners Indeflnltely.. Out-

side storage keep on pallets and under tarpaullns to keep container dry Do not
. - breathe dust.

0379-1

Do not enter vessel containing activated carbon w1thout ‘adequate breathlng air supplly.
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‘OILS, FUEL 1D 00D

Common Synonyms

Diesel oil (light)

Oily liquid Yellow-brown Lubxe or fuel vil ador

Floats on water.

Stop discharge

il possible.

Call fire department.

Avoid contact

with liquid.

Isolate and remove discharged material.
Notify local health and pollution control agencies.

Combustible.

Extinguish with drv chemical. :oam or carbon diovide,
Water may be ineftective on .

Cool exposed containers wiili water.

Exposure

CALL FOR MEDICAL AlD.

LIQUID

Irritating to skin and eyes.

Harmful if swallowed.

Remove contaminated clothing and shoes.

Flush affected arcas with plenty of water.

IF IN EYES. hold evelids open and thush with plenty ot swter

IF SWALLOWED and victim is CONSCIOUS, have victimy dnink water
or milk.

DO NOT INDUCE VOMITING.

Water
Poliution

Dangerous to aquatic lite in high concentrations.
Fouling to shoreline.

May be dangerous it it enters wader intakes.
oty Toend beatth and wddibne vtiwials,

N operaeers of tearby sater ek

6-271

e e r g LAY
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MATERIAL SAFZTY

Denwaer. Zuleorade 30203
PE0T BRE-7003

Freguct Supplied:

DATH SHEET -

Many faectuTer

Liqurid Air Corporetion
fine Emharzzaderc (erter
Tan Tranriscnas A @At
(RS THE-QE DD

Fecorstitutecd Freathing Alr

Scld To: RIEDEL EMVIROMENTAL SERVICESR
5350 EAST SETH AvE, SUITE F
COMMERCE CITY, o0 Z0020

SECTION 1

FRODOTT weME: Heconetituted
Jreathing AlT
Stz DGA Srade E Rreething Alr

SLIeULA. GI-ND

LHEMILD Famlt?: Gae

1T
18508

DATE. Z/I1R/EE

-
-G e

rr
bos
By

LATE Nenflamm
UNI D2

DCT
jajuis

H&TARD C

ID mMUMIER:

]

SECTION I -

HAT ARDDIG

TNGREDIEMTE

e e

——— -

SECTION 111 -

PHYZIL AL

DATA

——— e ¢ e — " — 4 ——— " o, T i 1 4B s e T W bt e s h b e s i e gt o T o e e 41 b e n b M Y ) I B o S e et S e = e —

BOILING 5O INT:
LI TEMSITY
VEEDE ARZTRLVRE.
ZeR TENRTTY O 28

3 M WATER: Slight
SFECIF D GRAVITY 1. 00

aFTEAR AMNTE aND ODUCR: Colorless

=200 F
AT RBOIL ING
LR

BOIMT. MNsA

e e e+ — — —— o — ——— — ————" - —— trn S —

SECTION IV - FI®E & EXF_C

OFITN HSIARD DETA

FLATH RLGINT (Method Used): Ncne — Monflammeble

FLapmmeni T LIMITE: LEL o UEL oY

EXTInG IR ING MEDIA: Ncne

SRECIal. FIRE FIGHTING® PROCEDURES: Remcvse from direct heat or  apen
Liagme. o7 keep tool with water fog

SECTION 2 - HEALTH HAZARD DATA

- s e e et - et e o et et oy e

e - e it e o St s o S i o S s St e o e

Mone
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SECTION VI - REACTIVITY DaATA

o —— s e o s St i A ot e e S > S A St S o e O S D e S Y TR AP S 4SS A M e e i S .

e —— ——

STAGILITY: Steble
CONDITIONE TO AVOID: Mone
HeZaRDOLS POLYMERI IATION Will not occun

SECTION Y11 - SPILL OR LEAX PROCEDURES

o ——— s " e oy 28 S i e e D o 00 Pt i R .y D e S T o S W A W M 20 T O " i, i . s

——— et e e 2t

STERS 70 BE TAKENM IN CASE MATERIAL IS RCLEASED ORF SPILLED Leaks will
dicsipate vapidly and hermlesely to atmosphere
ot b

#WHSTE DISFOFAL METHOD: Yerrt to atmospheres in gpen avea. Remove walwes

e e . s it D A o e S 70 o A S S o et A @ M oo+ n e e = —

SECTION VIII -~ SPFEDIAL PROTEOTION INFORMATION

VE IOMMEMDATIOME: Do not erep culinders. Keepr walwe protections
in place eprxcept when uwsing Stove zway from cirvrect heat or apen
1"

(3
ame. Fefer toc LGA-Fl, "Bafe Hardling ofé CZompresced Gaces”. o~ DGHA
1O SubkoeTr H

3
.
B
ped
1! ]
fvl

O [ u. .

e e o s V08 - S S P e ot s e e

SECTION IX - SPECIAC PRECAUTIONS




May be used to comply with - o7 T Uccupatuonal Satety ana Meatin AUty atus. N4

OSHA'< Hazard Communication S!andard . {Non-Mandatory Form)
29 CFR 1910.1200. Standard must be : : Form Approved
consulted for specific requirements. OMB No. 1218-0072
{OENTITY (As Used oa Label and Lis) Nota: Blank spaces are not pamicted. i eny iem is not appicable, or no
ALCONOX information s avadable, the space must be marked (o indicae that,
.ection |
Manufacturer’'s Nama Emergency Telephone Number
ALCONOX, INC. (212) 473 1300.
Address (Number, Strest, City, State, and ZIP Codes) Telephone Number for Infoamation
215 PARK AVENUE SOUTH (212) 473-1300
Date Prepared
NEW YORK, N.Y. 10003 JUuLy-1, 1987
. Signature of Preparer (opdonal)
Section [l — Hazardous ngredients/identity {nformation”
— Other Gmits
Hazardous Components (Specific Chemical identity; Common Name(s)) OSHA PeL ACGIH TLV Recommended % (optonal)

THERE ARE NO INGREDIENTS IN ATLCONOX WHICH -APPEARED ON THE
OSHA STANDARD 29 CFR 1910 SUBPART Z. -

Section lll-Physm!IChemfcal Characteristics. S — -
L Kl — B L T
_ B L Na ol - - —
Vapoer(mHQJ ' ’ ' Moting Pkt oo P
: PRI N | 5 vl B : ‘ NA‘
Vapor ity (AR = 1) P . - Evaporation Rate ) T T
re 5 N.A. |®uyscwate -y e

Solubility in Water

APPRECIABLE j THAN 10 pr-‘n m:'m'\

Appearancs and Odor
'Secﬂon (V — Fire and Explosion Hazard Bata = === oo s rm e e g gt S e i L
NONE : ST e [PETERE RS s — | SENGRG | oNTAL
-:wngu&mg Meda =~ - - - e o T mma e e, -
WATER, co,, DRY cm;mcm,. qu' SAND/LARTH Tl e
Specalﬁre Fighting Procedures : S

FOR FIRES INVOLVING THIS MATERIAL DO NOT EN‘I‘ER WITHOUT

ATy VY,

PROTECTIVE EQUIPMENT AND SELF CONTAINED BREATHING APEARATUS
Unusual Fire and Explosion Hazards _ ] T T

NONE

(Reproduce localty) : QSHA 17¢, Seor. 1985



NONE

Stable

XX

lacompatiblilty (Materials ta Avold) )
AVOID STRONG ACIDS : -

Hazrardous Oecomposition or SByproducts
MAY RELEASE CO. GAS ON BURNING
Hazardous May Occur Conditions to Avold <
Polymacization NONE
wWill Not Occur

XX
Section VI — Health Hazard Data
Route(s) of Entry: {nhalation? Skin? {ngestion?

* ' YES NO YES

Health Harards (Acute and Chwonic} :
¢ INHALATION_ QF POWDER MAY PROVE LOCALLY I !

MUCOUS MEMBRANES. -INGESTION MAY CAUSE DTSCOMFORT

AND/OR DIARRHEA.
Carcinogenicity: NTP? ARC Monographs? | ~ OSHA Regutated?
NO NO . KO

Signs and Symgptoms of Exposure
v - EXPOSURE MAY IRRITATE MUCOUS MEMBRANFS-
MAY CAUSE- SNEEZING.

Medical Conditions
Generally Aggravated by Exposure . RESPIRATORY CONDITIONS. MAY Wuumn&___ :

andestNdPtocedcms . -
EYE ~FLUSH WIT 3 "TE_P ATEE

. INGESTION=-DRINK LARGE QUAN‘I‘I‘I‘IES op WATER | GET MEDI R1I

Sectiorr Vil — Precautions for Safe Handling and Use -
&awweormmhmmuuw«sam
MATERIAL FOAMS PROFUSELY. SHGXEL AND RECOVER

:AS’ MUCH AS- Powm

- ."MATERTAL, IS G)MPLETELY _BIODE

.' Waﬂg ,
MALL QUANTITIES MAY'BE DT

'Pmmusommhuum\g mdsumg - . - . 4
- STORE IN A DRY . AREA TO PREVENT CAKING.

Other

Secﬂon Vm—(:ontrol Measures ™ = ,“'.“' e e L
R puUST” MASK LIITTTrT e e

. ] - - Ce e .- A .. . N‘A. . . .. eem e o
LN B PN . .'. . - N.Ao

Protective Gioves
USEFUL-NOT REOUIRED

WPM@WW Equipment

o FUPROT REQUIRED - :
Wi
orkHygenic Practicas NO SPECIAL, PRACTICES REQUIRED

Pege 2

USEFUL—-NOT REQUIRED

- *USGPO 190€.L91-329/4577%
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prc: ACZTONE

ERVIEW

Material name:

&3]

ACETONE

mon Synonyms:
Jimethyl ketone
Propancne
~-Propsnaone

Zharacteristics:
watery liguid Colorless Sweet odor
Floatz and mixeg with water. Flammablis, i1rvritating vapor 1=
produced.
mergency actions:
Ztay upwind and use water spray to ' ‘knock down'' vagpor.
Shut cff ignition sources and call fire department. Keep
ceonls avway.
Stop discharge 1if possible.
izZclate and remove discharged material.
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CHRIS
Topic: ACETONE

DOT id no.: 1090 i
CAS registry no.: 67-64-1
OBSERVABLE CHARACTERISTICS

F sical state: Liguid

Color: Colorless

Odor: Sweetish; gpleasant, resembling that of mint or fruit;
pungent; sharp, penetrating residual; ketonic, pleasant,
non-residual

HEALTH HAZARDS

Personal protective equipment: Organic vapor canister or
air-supplied mask; synthetic rubber gloves; chemical safety
goggles or face splash shield.

Symptoms following exposure: INHALATION: vapor irritating
to eyes and mucous membranes; acts as an anesthetic in very
high concentrations. INGESTION: low order of toxicity but
very irritating to mucous membranes. SKIN: prolonged
excessive caontact causes defatting of the skin, possibly
leading to dermatitis.

Treatment of exposure: INHALATION: if victim 1is avercome,
remove to fresh air and call a physician; administer
artificial respiration if breathing is irregular or
Stopped. INGESTION: if victim has swallowed large amounts
and is conscious and not having convulsions, i1induce
vomiting and get medical help promptly; no specific
antidote known. SKIN: wash well with water. EYES: flush
with water immediately for at least 12 min. Consult a
physicaian.

Threshaold limit value: 750 ppm

S ¢t term inhalation limits: 1000 ppm for 3@ min.

Touxicity by ingestion: Grade 1; LD(S®) = 5 to 13 g/kg (dog)

Late toxicity: Not pertineht

Yapor {(gas!) irritant characteristics: If pgresent in high
concentrations, vapors cause moderate irritation of the
e2yes or respiratory system. Effect is temporary.

Ligquid or solid irritant characteristics: No appreciable
hazard. Practically harmless to the skin because it is very
velatile and evaporates quickly from the skin.

Odor threshold: 100 ppm

IDLH value: 20000 ppm

FIRE HAZARDS

Fiazh puint: 4 degreees F 0.C.; O degrees F C.C.

Flammable limits in air: 2.6%-12.8%

Fire extinguishing agents: Alcohol foam, dry chemical,
carbon dicxide

Fire extinguishing agents NOT to be used: Water in straight
hose stream will scatter and spread fire and should not be
used.

Special hazards of combustion product=s: Not pertinent

Behavior in fire: Not pertinent

Ignition temperature: 863 degrees F

Electrical hazard: Class I, Group D

Burning rat=: 3.9 mm/min.

Adiabatic flame temperature: Data not available

S ichicmetric air to fuel ratio: Data not available

Fiame temperature: Data not available



CHRIS
Topic: ACETONE

CHEMICAL REACTIVITY

Reactivity with water: No reaction

Reactivity with common materials: No reaction
7 -pility during transport: Stable
N_utralizing agents for acids and causticz: Not pertinent
Polymerization: Not pertinent

Inhibitor of polyvmerization: Not pertinent

Moclar ratio (reactant to product): Data nct available
Reactivity group: 18
waTER POLLUTIAN

Agquatic tomicity: 14, 2530 ppm/24 hr/zunfizsh/killed/tap water

13, 200 ppm/48 hr/mosquito fish/TLin/ turbkid water

fowl toxacity: Not pertinent

Wy
(.

x

arer
Eivlegical onygen demand (BOD): (Theor:) 1ZZ%, S days
Food chazin coonzentration potential: Mon: noted
ZHIFPING INFORMATION
Grades of purity: Technical: 99.%% pouz &, 3% waitsr Reagent:
S5, S% plus Q. 2% water
Sturage teaperature: Ambient
—a=2rt atmosphers: Ho requirement
VYenting: Open (flame arrester) oy orssSIwrs-ovacudun
SAZARD CLASSIFICATIONS
Code of federal regulations
ia3 HAZARD RATING FOR 3ULK WA H ;
Zategory Ratinc
Fire. ... e e e e e e D
Hezltn
Vapor Irritant......oveeiiooa.. 1
Ligquid or Zeolid Irritant...... 7
Poiscrs....................... y
Water rPcilutron
Human T y e e e L
AQuatlc mrcity. .o oo i oo L
\esthetrs Bffechk. oo, L
Teacnivainv
Gther ‘;am1c3¢;...... e e e Z
Wat=ar RN
Teliif == e L
HEFA HATZARD C
2 Classafzcatiaon
Heszlth Hz e L
Flammabyil e . =
Feachivat 211 e @
SHYZICAL AND MICA
Fhysical stats at 15 degrees C. and 1 ATM: Lizguird
Mroliscular Wweight: 58,08
Esiling point 2t 1 ATM: 133 deg =z F o= Izl degrees O =
.3 degress W
Freezing point: -1C28 degrees F o= -24.7 decgress O = 178.3
degrees K
“ritical temperat 508
degress X
~rrtical prezsurs
s rcific gravity:
L. 2id zurfzcs .




CHRIS
Topic: ACETONE

Liquid water interfacial tension: Not pertinent

Vapor (gas) specific gravity: 2.0

Ratio of specific heats of vapor (gas): 1.127

L =nt heat of vaporizaticn: 220 Btu/lb = 122 cal/g
X 10(S) J/kg

Heat of combustion: -12, 2586 Btu/lb = -6808 cal/g =
10(3) J/kg

Heat of decomposition: Not pertinent

Heat of solution: Not pertinent

Heat of polymerization: Not pertinent

Heat of fusion: 23.42 cal/g

Limiting value: Data not available

REID vapor pressure: 7.235 pegia

; Vol. 8 Eupires 4/350/91
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CHRIS
Topic: VINYL CHLORIDE

OBSERVABLE CHARACTERISTICS )
Physical state: Liquefied compressed gas
Color: Colorless
Odor: Pleasant, sweet

HEALTH HAZARDS
Personal protective equipment: Rubber gloves and shoes;

gas-tight goggles; organic vapor canister or self-contained
breathing apparatus.

Symptaoms following exposure: INHALATION: high
concentrations cause dizziness, anesthesia, lung
irritation. SKIN: may cause frostbhite; phenol inhibitor may
be absorbed through skin if large amounts of liquid
evaporate.

Treatment of exposure: INHALATION: remave patient to fresh
air and keep him quiet and warm; call a doctor; give
artificial respiration if breathing stops. EYES AND SKIN:
flush with plenty of water for at least 15 min.: for eyes,
get medical attention; remove contaminated clothing.

Threshold limit value: 5 ppm

Short term inhalation limits: $S00@ ppm for S min.

Toxizity by ingestion: Not pertinent

Late toxicity: Chronic exposure may cause liver damage.

Vapgor {(gas) irritant characteristics: Vapors cause moderate
irritation such that personnel will find high
concentrations unpleasant. The effect is temporary.

Ligquid or solid irritant characteristics: Minimum hazard.

If spilled on clothing and allowed to remain, may cauce
smarting and reddening of skin. May cause frostbite.

Jdor threshold: 260 ppm

IDLH value: Data not available

FIRE HAZARDS
Flash point: -110 degrees F 0.C.

Tlammable limits in air: 4%-26%

Fire =2mtianguishing agents: For small fires use dry chemical

or carbon diowide. For large fires stop flow of gas. Cool

=~posed containers with water,

Fire extinguishing agents NOT to be used: Not pertinent

Special hazards of combustion products: Forms highly toxic

combustion products such as hydrogen chloride, phosgenic,
and carben monoxide.

Behaviocr in fire: Container may explode in fire. Gas is
hzavier than air and may travel considerable distance to a
gource of ignition and flash back.

Ignition temperature: 882 degrees F

Electrical hazard: Class I, Group D

Burning rate: 4.3 mm/min.

Adiabatic flame temperature: Data not available

Stoichiometric air to fuel ratioc: 5.490 (Est.)

Flame temperature: Data not available

CHEMICZAL REACTIVITY
Reactivity with water: No reaction
Reactivity with common matesrials: No reaction
Stability during transport: Stable
Neutralizing agents for acids and caustics: Not pertinent
Polymerization: Polymerizes in presence of air, sunlight,

(2

<



CHRIS
Topic: VINYL CHLORIDE
or he=at unle=ss stabilized by inhibitors.

Inhibitor of. polymerization: Not normally used except When
high temperatures are expscted. Then 40-100 pem of pghencol
used.

Moclar ratio (reactant to product): Data not available

Reactivity group: 35

WATER FOLLUTION
- toxicity: Nane

‘
o b
B

Wat=zrfowl towicity: None
Biclogizal oxygen demand (BCD)Y: None
Food zhain concentration potential: None
SHIFFTHNG INFORMATION
Sracdes of purity: Commercial or technical 28+Y%
Storage temperature: Under presszure; ambiznt At atmn.
SrE=sure; low
Inert atmosgphere: No requirement
Venting: Under pressure; safety r2lief AL atm, pressure;
crEsZzure-vacuumn
HAZARD CZLASSIFICATICNS
Zod=z 31 federal regulations: Flamvzble gas
HAS HAZAED RATING FOR BULK WATER TRAHZFORTATION:
Category Rating
o o T
dezlith
Vapor Irritant........ ... ... .. 2
Lrguid or Solid Irritaan...... 1
B e R o = e
~zT=- Pollutzon
Suman Tomicity........ 0., a
Agquatic Toxicity.............. )
Assthetic Effect.............. D
tivaity
ner Chemicals............... =
R 7
1E Re3Ction. oo i e Z
NFF A “ARD CZLASZIFICATION:
Category LLazsnIization
“rn Hazard (Blue).......... . Z
ility (Red).............. 4

= :thlty (Yellow)..w oo oo A
DHYSITAL AND CHEMICAL PROFPERTIES
“hvyzizz2l =tate 3t 13 deqrees 7. and I aTM: Gas

Moxizzulacr weight: 62,50
cint at 1 ATM: 7.2 desgrsze=z 1=, 3 degresz O =

= 3,24 MHN/m(2)
To{liguxd:l

2.212@ N/m at 25

¢

dynes/cm = 0.903Z

IS

r interfacial ' . £,
Hom ozt 20 degresg C




CHRIS
Topic: VINYL CHLORIDE

Vapor (gas) specific gravity: 2.2 .

Ratio of specific heats of vapor (gas): 1l.186

Latent heat of vaporization: 160 Btu/lb = 88 cal/g = 3.7 X
19(3) J/kg

Heat of combustion: -8136 Btu/lb = -4528 cal/g = -189.1 X
10(5) J/kg

Heat of decomposition: Not pertinent

Heat of soclution: Not pertinent

Heat of polymerization: -729 Btu/lbh = -405 cal/g
10(3) J/kg

Heat of fusion: 18.14 cal/g

Limiting value: Data not available

REID wvapor pressure: 75 peia

16.9 ¥

) Vol. 3 Expires 4/20/°31



CHEIS

Topic: DICHLOROMETHANE

OVERVIEW
Material name:
DICHLOROMETHANE
Common synonyms:
Methvlene chloride
Mesthylene dichloride
Characteristics:
Watery liquid Colorless Sweet, pleasan
Cinkz 1n water. Irritating
cmergency actions:
Stop discharge if possible.
Aveid contact with liquid and vagpor.
Isalate and remove dischargsd material.
tify local health and gollutizon conty
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CHRIS
Topic: DICHLOROMETHANE

Color: Colorless ) B
Odor: Pleasant, arcmatic; like chloroform; sweet, ethereal
HEALTH HAZARDS

Personal protective equipment: Organic vapor canister mask,
safety glasses, protective clothing.

Symptoms following exposure: INHALATION: anesthetic
effects, nausea and drunkenness. CONTACT WITH SKIN AND
EYES: gkin irritation, irritation of eyes and nose.

Treatment of exposure: INHALATION: remove fraom exposure.
Give oxygen if needed. INGESTION: no specific antidote.
CONTACT WITH SKIN AND EYES: remove contaminated clothing;
wash skin or eyes if affected.

Threshold limit value: 109 ppm

Short term inhalation limits: S0@ ppm for 3@ min.

Towxicity by ingestion: Grade Z; LD(3@) = 0.5 to S g/kg

Late toxicity: None

Vapor f{(gas) irritant characteristics: Vapors cause moderate
irritation such that personnel will find high
concentrations unpleasant. The effect is temporary.

Liquid or solid irritant characteristics: Minimum hazard.
If spilled on clothing and allowed to remain, may cause
smarting and reddening of the skin.

Odor threshold: 2035-307 ppm

IDLH value: 5,000 ppm

FIRE HAZARDS

Flash pcint: Not flammable under conditions likely to be
encountered.

Flammable limits in air: 12%-19%

ire =2wtingulsning agents Not pertinent

Fire extinguishing agent=z NOT to be uged: Not pertinent

Sgecial hazards of combustion products: Digsociation
productsz generated in a fire may be irritating or toxic.

Behavicr in fire: Not pertinent

Igniticn temperature: 1184 degrees F

Electrical hazard: Not pertinent

urnzng rate: Not pertinent

oatic flame temperature: Data not available
oichiometric air tc fuel ratio: Data not available

e temgperature: Data not available

CAL REACTIVITY

tivity with water: No reaction

tivity with common materials: No reaction

ability during transport: Stable

Neutrralizing agents for acids and causgtics: Not pertinent

Po‘vmerlvatlon Not pertinent

Inhibitor of polymerization: Not pertinent

Molar ratio (reactant to product): Data not available

Reactivity group: 36

WATER PQLLUTION

Agquatic toxicity: Not pertinent

Waterfowl toxicity: Not pertinent

Biclogical oxygen demand (BOD): Not pertinent

Food chain concentraticn potential: None

SHIPPING INFORMATION
Grades of purity: Aerosocl grade; technical grade

@]
A W Rbe s Bbe . lte ol ) BN TD TN S PR
(]

) Yol., 3 Eupires 4/30/91



Topic:

Storage temperature:
Inert atmosphere:
Yenting:
HAZARD
Code of federal regulations:
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CHRIS

Topic: CARBON DISULFIDE

OVERVIEW
Material name:

CARBON DISULFIDE

Comman synonyms:

Carbon bisulfide

Characteristics:

Watery liquid Colorless to yellow Rotten egg to sweet odor
Sinks in water. Flammable, irritating vapor is produced.

Emergency actions:

Avoid contact with liquid and vapor. Keep people away.

Wear goggles, self-contained breathing apparatus and rubber
overclothing

{including gloves).

Shut off ignition sources and call fire department.

Stop discharge 1f possible.

Stay upwind and use water spray to ‘‘knock down’'’ wvapor.
Isclate and remove discharged material.

Netify local health and pollution control agencies.

Fire:

m

FLAMMABLE.
lashback along vapor trail may occgur.
Vapor may explodes if ignited in an enclosed area.
Wear goggles, self-contained breathing apparatus, and
rubber overclothing
(iacluding gloves).
Ziitinguish with dry chemical or carbon dioxide.
Water and foam may be ineffective an fire.
Cocl evposed containers with water.

HooEure:

CALL FOR MEDICAL AID.

VAPCE

Irritating to e=yes, nose and throat.

Tf inhnaled, will cause nausea, vomiting, difficult
creathing, or loss of

CCRSTLOUSNeSS.

Mocwve to f£resh air

I7 breathing has stopped, give artificial respiration.
If wreathing is difficult, give axygen.

LIQurDp

Will burn skin and eyes.

Harmzful if swallowed.

Remove contaminated clothing and shoes.

Tlush affected areas with plenty of water.

EYES, hold eyelids open and flush with plenty of

7}
b

-+
TN o

N

ALLOWED and victim is CONSCIOUS, have victim drink

£ H £
oo

facs
3P

Hi

3

ik and have victim induce vaomiting.
IF SWALLOWED and wictim is UNCONSCIOQOUS OR HAVING
CONVULZIONS, do nothing except keep victim warm,

Q

Water pocllution:

HARMFUL TO AGQUATIC LIFE IN VERY LOW CONCENTRATIONS.
May hbe dangerous 1if it entersz water intakes.

Notify local health and wildlife officials.

Notifv operators of nearby water intakes.

/fol. 8 Eupires 4/20/931



CHRIS

ZARBON DISULFIDE

ic:

REZPUUNSE TO DISCHARGE

Issue warning-high flammability Restrict access
area
LABEL
Catesgory: Flammable liquid
Claszs: 3
CZHEMICAL DESIGNATIOGNS
CG compatibility class: Carbon disulfide
Formula: C5(2)
IMC/UN designation: 3.1/1131
DOT id no.: 1131
CAS regi ctry nc.: 75-15-@
CESZRVABLE CHARACTERISTICE
Physi :al state° Liquid
Talor alorlesz
Cdeor: Faint sweetish; difagreeable; offensive, 1lik
dzc3ying cabbage
HEALTH HAZARDS
Perscnal protective egquipment: Tnlv z=lf-contained
tr=zathing mask with £ull fZzce, z2goroved by the
ztes Bureau of Mines, iz raconmended. If the
concentration exceeds ¥ Ly vaolume or 1= uankno
upplisd-=z2ir respiratory =guicwsnt of appropri
with full face masks shouwld be uged by all per
Tzntaminated area. Masks zhould be uszed only £
1 ticas and should te loczted zccordinglvy.
02f industrial clothing 1o satisfzotory. S
guanity are neot harwiol to fabric=, and
clothing is quite rapod. Tlothing sh uld,
s2mova2d and the skin wasrss wiih wa ggle
w=2d Wwhen there is any danger of CE ashe
Zuvmer sz folloawing exposurse: ACUTE T iild
nodeirate irritation of =~ Cous
Irzm liguid or concentrat he,
trzztl, nauses, vomiting, ; a:ter
ur=s), and accasionzl 2l pain; W
taticng: fatigue, wo: “he legs, U
o maniza, hallucina raght, heardi
zmell in acute, massiv
=rcus depressicon w1*h e
czuwr during coma or afts:
Trezatent of exposure: INKRALAT
from contaminated area. A
=zpiration i1if needed. 3K
w1ltn copious guantitiss
vomiting and faollow with
zathzrticsz.
Threshnoald limit value: 10 z2pom
Zheort term inhalation limits: ZCE0 o 1@ minut
o for 30 minutes and Z0 D minutes.
Tomicz -y ingestion: LGrade 2 3t L3 = 9.1 -
Late - city: Non-specific lowvsrs ocell Havage in £
hrarner incidence of upper rezspiratory Jdisease
Yapor fgas) irritant characteriztics: VYagors cCause
) EE s 102201

Evacuate

e that of

United
VAOOT
W,
ate degs=zign
zons 2ntering
or emergency
Almozt any
plashes of
s2vaporaticn
nhowever, he
¢ =zhcould Ze
€ ar =pray.
ta
membr:
garli
vapor
ealt pulse,
nzteady gait,
ng, tagste,

s, 192G
Q. 32
ats;
in humans.
moderate



CHRIS
Topic: CARBON DISULFIDE

irritation such that personnel will find high
concentrations unplesant. The effect is temporary.
Liquid or solid irritant characteristics: Causes smarting
of the skin and first-degree burns on short exposure and
may cause secondary burns on long exposure.
Odor threshold: ©@.21 ppm
IDLH value: 50@ ppm
FIRE HAZARDS
Flash point: -22 degrees F C.C.
Flammable limits in air: 1.3%-50%
Fire =wxtinguishing agents: Dry chemical, carbon dioxide
Fire ewxtinguishing agents NOT to be used: Water and foam
may be ineffective on fire.
Special hazards of combustion products: Toxic gases are
generated; wear self- contained breathing apparatus.
Behavior in fire: Not pertinent
Ignition temperature: 212 degrees F
Electrical hazard: Contact of the liquid or vapor with the
surface of a lighted =lectric light bulb could result 1in
ignition.
Burning rate: 2.7 mm/min.
Adiabatic flame temperature: Data not available
Stoichiometric air to fuel ratio: Data not availatble
Flame temperature: Data not available
CHEMICAL REACTIVITY
RKeactivity with water: No reaction
Reactivity with Zommon materials: No reaction
Stability during transport: Stable
Neutralizing agents for acids and caustics: Not pertinent
Polymerization: Not pertinent
Innibhiter of polymerization: Neot pertinent
Molar ratio (reactant to product): Data not available
React;vlty group: 38
WATEF CLLUTION
toxicity: 35 ppm/48 hr/mosquito fish/TLm/fresh

-4

Aguatic
watar

Waterfowl toxicity: Data not available

Biclogizal oxygen demand (BOD): Data not available
Food chain concentration potential: None
SHIFPING INFORMATION

Grades of purity: Commercial; technical; USP
Storage temperature: Ambient

Inert atmosphere: Inerted

Venting: Pressure-vacuum
HAZARD CLASZSIFICATIONS
Codez of federal regulations: Flammable ligquid

NAS HAZARD RATING FOR BULK WATER TRANSPORTATION:

Category Rating

T o= SOOI 4
He=zlth

Vaper Icrritant................ 2

Liguid or Solid Irritant...... 2

Fad B = B o =S 3
Water Pollution

Human Toxicity....ooiii i 1

- Vol. 8 Ewxpires 4/30/91
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CHRIS
Topic: 1, 1-DICHLORCETHANE

OVERVIEW

Material name:
1, 1-DICHLOROETHANE

Common synonyms:
Ethylidene chloride
Ethylidene dichloride
Chlorinated hydrochloric
ether

Characteristics:
O0ily liquid Colorless Chleoroform like ethereal
Sinks and mixes with water.

Emergency actions:
Wear goggles, self-contained breathing apparatus, and
rubber overclothing (including gloves).
Stop Jdischarge if pos=zible. Keep people away.
Shut off ignition sources and call fire department.
Avoid zcontact with liguid.
I=solate and remove discharged material.
Notify local health and gollution control agencies.

Fire:
Flammable
FOIZONQUE GAS MAY BE PRODUCED IN FIRE OR WHEN HEATED.
Containers may explode in fire.
Wear goggles and self-contained breathing apparatus.
Eiztinguish with alcohol foam, carbon dioxide, or dry
chemical.
Water may be ineffective on fire.

Erposure:
CALL FOR MEDICAL AID.
LIQUID
If swallowed may cause nausea, vomiting and faintness.
Irritating to skin and eyes.
Flush affected areas with plenty of water.
IF IN EYES, hold evelids open and flush with plenty of
water.
IF SWALLOWED and wictim ig CONSCIQUS have victim drink
watsr or milk
arnd induce vomiting.

WHater- pollutiocn:
Dangerous to aquatic life in high concentrations.
Mazy be dangerous if it ernters water intakes.
Notify local health and wildlife officials.
Mzctify operators of nearby water intakes.
RESFONSEZ TO DISCHARGE
Issue warning-high flammability. Restrict access. Chemical
and physical treatment.

LABEL
Categery: None
Clas=: Not pertinent

CHEMICAL DESIGNATIONS

CG compatibility class: Halogenated hydrocarbon
Formula: C{2YH(4)C1L(2)

IMC/UN designation: Not listed

DOT id no.: 2362

ZAS registry no.: 75-24-3

* 7
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Topic:

1, 1-DICH

{LOROETHANE

OBSERVABLE CHARACTERISTICS

Physic

Zolor:
Odor:
HEALTH

al state:

Colorless
Chloroform
HAZARDS

"0ily liquid

[~
v

RIS

Perzcnal protective equipment: In aresz=z of poor ventialtio
or nigh concentration, a self-contained breathing appa aty
with full face mask should be worn. Chemical worke
goggles, rubber gloves, and protective zlothing should be
WOrn.

cvmptomne following ewposure: INHALATI
rezzZpiratory tract. Salivaticn, =n
dizziness, nausesa, and vomniting.
lacrimation, and reddening of coniu
Iroitation. Prolonged or repeaba
2 zlight burn. INGESTION: Ingest
industrial handling is not zonsi
Zwzllowing 2f substantial amouat
vomiting, fzaintness, drovwsinecss,
tzilure.

Trearreni 0of expocsure: Call a3 deoctor. INHALATION: Remove
Ioom Zontaminated area; keso warm and gquist. If breathing
nzz ztopped, give artificial r=sgiratzon. Adninister
suyaen. EYES: Flush with La.ge amountz of water or weak
cizTzarbonats 0f soda scluticsa. TRKIN: Dilute with large
:mountz of water. Remove cconbtaminztasd slothing. INGESTION:
shienmoh Lo enpty stomach; diluts by administering fluids

tzz wWwater, soapy water, salt watsr, or milk).
simlit value: 200 pon.
inrhalation IS
ingestion: 2.5 to T og/fkag
St

“2T3 LC Chronic =
SEEN . Animal e
TIn 2oz Lw o=t
‘-" SR

Voeoow = ) < 3 riztioz: Vapersz cause 3 =light
_mzoting 2f the syes or rezoirztory zystem 1if present in
hzah concentrations. The effect iz +tempocrary.

Logurnd sr o oz2clad irritant characteristicsz: Minimum hazard.

IZ zpillied on clothing and =2llowsed Lo remain, may cause
zmarting and reddening of =kin.

z trhrechold: Data not avaxlapls

ITLH salus: 4, 000 ppm

TIRE RAZARDS

Tlazh poiant: 37 degrees F 0.C. = 22 degrees F C.C.

Flzmrzple limits in air: S5.6% to 11,4y

Fire ttinguishing agents: Alcohol foaa, water, foam,

tZY, dry chemical, carkon tetrazchloride

Fire =2xtinguishing agents HOT +o be uzsd: Water may be
inztfzctive

Zgecial haztards of combustion croductsz: When heated to
deczmpasition 2mits highly tomis fus to phosgen=.

Senaviir 1a fire: Zuplosion hazard

lanition nemperature: 836 degreses ©

- EE T Tomisen A/TZS3L
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CHRIS
Topic: 1, L-DICHLOROETHANE

Electrical hazard: Data not available
Burning rate: Data not available
Adiabatic flame temperature: Data not available
Stoichiometric air to fuel ratio: Data not available
Flame temperature: Data not available
CHEMICAL REACTIVITY
Reactivity with water: No reaction
Reactivity with common materials: Data not available
Stapility during transport: Data not available
Neutralizing agents for acids and caustics: Data not
available
Polymerization: Data not available
Inhibitor of polymerization: Data not available
Molar ratio (reactant to product): Data not available
Reactivity groupg: Co
WATER POLLUTION
Aguatic toxicity: TLm (Marine pinperch) 280 to 273 mg/l
24-hour TLm Brine shrimp: 320 mg/l 24-hour TLm Pinperch:
159 mg/1l
Waterfowl toxicity: Data not available
Biological oxygen demand (BOD): Percent, .03 g/g for 10
days Percent, 0.002 g/g for S days
d chain concentration potential: Data not available
PING INFORMATION
des of purity: Data not available
Storage temperature: Cool
Inert atmosphere: Data not available
Venting: Data not available
HAZARD CLASSIFICATIONS
Code of federal regulations: Not listed
NAS hazard crating for bulk water transportation: Not listed
NFPA HAZARD CLASSIFICATION:

Category Classification
Health Hzzard (Blue)............ 2
Flammability (Red).............. 3
Reactivity (Yellow)............. @

PHYSICZAL AND CHEMICAL PROFPERT
Physaical state at 13 degrees
Molecular weight: 98.37
Boiling point at 1 ATM: 135.14 degrees F = 57.3 degrees C =

2Z2. 3% degrees K

and 1 ATM: Liquid

Freezing point: -143.32 degrees F = -97.4 degrees C =
17S. 7q degrees K

Criticzl temperature: 5922.7 degrees F = 261.5 degrees C =
=34. 5 degrees K

Critical presgure: 734.8 psia = 30 atm = 5.065 MN/m(2)

Specific gravity: 1.174 at 20 degrees C

Liguid surface tension: 24.75 dynes/cm = 0.02475 N/m at 20
degrees C

Liguid water interfacial tension: Data not available

Vapcr (gas) specific gravity: Z.4Z2

Rat>c of specific heats of vapor (gas): 1.136 at 20 degrees
Z (/B degreess F)

Latent heat of vaporization: 131.6& Btu/lb = 73.1 cal/g =
2.26 4 10(3) J/kg

1. 8 Ewupires 4/30/231



Topic: 1. 1-DICHLORCETHANE

Heat of combusticn: -4,774 Btu/lb = -2,65Z cal/g = -111 X
10¢S) J/kg - -

Heat of decomposition: Data not avazilable

Heat of =zolution: Data not availabl.cs

Heat of polymerization: Data not =zvailable

Heat of fuszion: Data not availapls

Limiting value: Data not availabis=
~E -,

REID vapor pressure: 7.39 o

(P
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CHRIS
Topic: CARBON TETRACHLORIDE

OVERVIEW
Material name:
CARBON TETRACHLGCRIDE
Common synonyms:
Carbon Tet
Tetrachloromethane
Benzinocform
Necatorina
Perchlocromethane
Characteristics:
Watery liquid Colorless Sweet odor
Sinks in water. Poisonous vapor is produced.
Emergency actions:
Avoid contact with liquid and vapor. Keep people avay.
Wear goggles and zelf-contained breathing apparatus.
Stop discharge if possible.
Stay upwind and use water spray to '‘knock down’’ vapor.
Netify local health and pollution control agencies.
Fire:
Noct flammable.
POISONOUS AND IRRITATING GASES ARE PRODUCED WHEN HEATED.
Wear goggles and self-contained breathing apparatus.
Exgposurs:
CALL FOR MEDICAL AID.
VAPOR
PCIZONOUS IF INHALED.
Irritating teo =yes
Move to fresh air.
If breathing has stopped, give artificial respiration.
If breathing is difficult, give oxygen.
LIGQUID
POISCHOUS IF SWALLOWED.
Irritating to skin and eyes.
Rerngove contaminated clothing and shoes.

Tlush affected areas with plenty of water.
I¥ IMN EYES, hold eyelide open and flush with plenty of
water.
IF SWALLOWED and victim iz CONSCIOUS, have victim drink
water
or milk and have victim induce vomiting.
IF ZWALLOWED and victim is UNCONSCIOUS OR HAVING
CONVULSICNS, do nothing except keep victim warm.
Water pollution:
Effi=zct of low concentrations on aquatic life is unknawn.
May be dangerous if it enters water intakes.
NHotify locz2l health and pollution control officials.
Notify wperators of nearhy water intakes.
RESPCHZE TO DISCHARGE
Issus warning-gzoison Restrict access Should be remaved
LABE

Category: Hone

Class: Not pertinent

CHEMICAL DESIGNATIONS

CG compataibility class: Halogenated hydrocarbon
Formula: ZC1l{(4)

) Vol., 8 Expires 4/3@/31



Topic: CTARBON TETRACHLORIDE

TMO/UN designation: 6.1/1846
DOT id no.: 1846-

CAS istry no.: S56-23-5
JBSERVARLE CHARACTERISTICS

regq :

Phvsical =state: Liquid

;olor: Colorless

Gdor: Sweetigh, aromatic; modera
somewhat resembling that of

HEALTH
Personal

HAZARDS
protective equipment:

full face mask; protective c
Symptomg f£ollowing exposure: Diz
anesthesia; may be accompani

¥idn=y damage also occurs, -
stopping of urinary
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CHRIS
Topic: CARBON TETRACHLORIDE

Polymerization: Not pertinent

Inhibitor of.polymerization: Not pertinent
Molar ratio (reactant to product): Data not available
Reactivity group: 36

WATER POLLUTION

Aquatic toxicity: Data not available

Waterfowl toxicity: Data not available

Biological oxygen demand (BOD): None

Food chain concentration potential: None
SHIPFPING INFORMATION

Grades of purity: Commercial; technical; USP

Storage temperature: Ambient

Inert atmosphere: No requirement

Venting: Pressure-vacuum
HAZARD CLASSIFICATIONS

Code o0f federal regulations: ORM-A
NAS HAZARD RATING FOR BULK WATER TRANSPORTATION:

Cateqory Rating
i U o = ]
Health
Yapor Irritant................ 2
Liquid or Solid Ircitant...... 1
PoOiconsS. i i i i it e e e e e e e e 4
Water Pollution
Human Toxicity.. ..., 2
Aquatic Toxicity.............. 2
Aesthetic Effect.............. 2
Reactivity
Other Chemicals. .. i i, 1
F I T = ol 3]
Self Reaction.....cvoi .. @
NFPA HAZARD CLASSIFICATION:
Category Clagsification
Health Hazard (Blue)............ 3
Flammability (Red). ... .. .. ... .. ]
Reactivity (Yellow)............. 2

PHYSICAL AMD CHEMICAL PROPERTIES
Fhy=zaical =tate at 15 degrees C. and 1 ATM: Liquid
Meolecular weight: 1S3.83
Boiling point at 1 ATM: 170 degree=s F = 76.5 degrees C =

Z45.7 degrees K

Freezing point: -5.4 degreeg F = -23.0 degrees C = 230.2
degrees K

CTritical temperature: 341 degrees F = 283 degrees C = 536
degrees K

Critical pregsure: 660 psia = 45 atm = 4.6 MN/m(2)

Specific gravity: 1.359 at 20 degrees C (liquid)

Lzguid zurface tension: 27.9 dynes/cm = 0.027 N/m at 20
deagreeg C

Liguid water interfacial tension: 45.0 dynes/cm = @.045 N/m
at 22 degrees C

Vapor f{gas) specific gravity: 5.3

Ratic of specific heats of vapor (gas): 1.111

Latent heat of vaporization: 84.2 Btu/lb = 46.8 cal/g =
1,352 X 12(3) J/kaq

- Yol. 8 Expires 4/30/21



CHRIS

Topic: CARBON TETRACHLORIDE

Heat o5f combustion: Not pertinent
Heat of decomposition: Not pertinent
Heat of solution: Not pertinent

Heat of polymerization: Not pertinent
Heat of fusion: 5.9 cal/g

Limiting value: Data not available
REID vapor pressure: 3.8 psia



CHRIS

Topic: VINYLIDENE CHLORIDE

ODVERVIEW
Material name:

Co

VINYLIDENE CHLORIDE
mmon sSynonyms:

1, l-Dichloroethylene
unsym-Dichloroethylene

Characteristics:

Watery liquid Colorless Sweet odor
Sinks in water. Flammable, irritating vapor is produced.
Boiling point is 89 degrees F.

Emergency actions:

Fi

E:

Wa

Avoid contact with liquid and vapor. Keep people away.
Wear goggles, self-contained breathing apparatus, and
rubber aoverclothing (including gloves).

Shut off igniticn sources and call fire department.
Stop discharge if possible.

Ztay upwind and use water spray to ‘‘knock down’’ vapor.
Evacuate area in case of large discharge.

Isclate and remove discharged material.

Notify local health and pollution control agencies.
re:

FLAMMABLE.

POISUONCOUS GAS IS PRODUCED IN FIRE.

Containers may explode in fire.

Flashback along vapor trail may occur.

Vapor may explode if ignited in an enclosed area.

Wear cself-contained breathing apparatus.

Combat fires from zafe distance or protected location.
Extinguish with dry chemical, foam, or carbon dioxide.
Cool exposed containers with water.

posure:
CALL FOR MEDICAL AID.

VAFOR

Irritating to eyes, nose, and throat.

If inhaled, will cause dizziness or difficult breathing.
Move to fresh airc.

If nreathing has stopped, give artificial respiration,
It breathing ig difficult, give oxygen.

LIGQUID

W21ll burn skin and eyes.

Harmful if swallowed.

Remove contaminated clothing and shoes.

Fiush affected areas with plenty of water.

IF IN EYES, hold eyelids open and flush with plenty of
watar.

IF SWALLOWED and victim is CONSCIQUS, have victim drink
water

or milk.

ter polliution:

Effzct of low concentrations on aquatic life is unknown.
May be dangerocus if it enters water intakes.

Ncoctify local health and wildlife officials.

Notify operators of nearby water intakes.

RESFONZE TO DISCHARGE
1=

sue warning-high flammability Evacuate area.

- Vol. 8 Expires 4/320/°1



CHRIS

Topic: VINYLIDENE CHLORIDE

LABEL
Category:
Class: 3

CHEMICAL DESIGNATIONSE
CG compatibility class:

CH(Z2)=CCL(2)

Flammable liquid

Vinyl halaides
Formula:

IMO/UN designation: 3.1/13@3
DOT id no.: 13@3
CAS registry no.: 75-35-4
OBSERVABLE CHARACTERISTICS
Pny=sical state: Liquid
olor: Colorless
Oder: Sweet; like carbon tetrachloride or

AZALTH HAZARDS

Fersonal protective equipment: Agproved canister or
air-supplied mask; goggles or face shleld; ubber gloves
and boots.

Symptoms following exposure: Vapor can cause dizzinesz and
drunkenness; high levels zauses anesthesia. Liguid i
2ves and skin.

Treatnent of exposure: INHALATICN: i1f any illness develops,
remove perz=on to fresh air promptly, keep warm and guiest,
and get medical atten+1 on; 12f breathing stops, start
artificial respiration. INCGEEZTICHN: not likely a problem;
Ynown antidote; trea* ymptomically., EYES OR SKIN: flush
with plenty of water for at le=ast min; get medical
attention for eyes; remove contaminated clothing and wash
befors reuse.

Threshold limit value: 10 ppm

Thort term inhalation limites: Data nct availabie

Toxicity by lngestion: Grade 3; Tr=zl LD(SO) = 24 nr = 84
mg kg ‘adrenalectomized rat:

Lat= o 1c1ty: Data not availiapls

Vapor (gag) irritant characteristics: Yapors cause modsrate
rrritation such that perscnanel will find high
conczatrations unpleasant. Thz =sffsct i1stemporary.

Liguid aor solid irritant charzctsristics: Causes smariting
o the 3Kin and first-degree burnse on short exgposure; ma
cause spccndary burns on long exposure

Zdor fthreczhold: Data not available

IDLE vazlue: Data not available

FIRE HAZARDS

Flasn point: @ degrees F 0.C.

Flamratble limitse in air: 7.3%-15.3%

Fire =xtianguishing agents: Fcocam, caroon dicwxide, dry
chemical

Fire wextinguishing agents NOT tu e used: Watsre may be
ineffective.

Specizl nhazards of combustion productsz: Tomic hydrogen
chivrrde and phosgene are generated in fires.

BEehavior in fire: May explode in fire due to
polymerization. Vapor is neavisr than 3ir and may travel
considerable distance to a zource of ignition and flasgh
bachk.

Ignition temperature: 955-1021 deqrees F

chloroform

H"L

s



CHRIS
Topic: VINYLIDENE CHLORIDE

Electrical hazard: Not pertinent
Burning rate: 2.7 mm/min.
Adiabatic flame temperature: Data not available
Stoichiometric air to fuel ratio: Data not available
Flame temperature: Data not available
CHEMICAL REACTIVITY
Reactivity with water: No reaction
Reactivity with common materials: Copper and aluminum can
cause polymerization.
Stability during transport: Stable
Neutralizing agents for acids and caustics: Not pertinent
Polymerization: Can occur if exposed to sunlight, air,
copper, aluminum, heat.
Inhibitor of polymerization: 200 ppm methyl ether of
hydrogquinone; 0.6-0.8% phenol
Molar ratio (reactant to product): Data not available
Reactivity group: 35
WATER POLLUTION
Aquatic toxicity: Data not available
Waterfowl toxicity: Data not available
Biological oxygen demand (BQOD): Data not available
Food chain concentration potential: None
SHIPPING INFORMATION
Grades of purity: 99%
Storage temperature: Ambient
Inert atmosphere: Padded
Venting: Pressure-vacuum
HAZARD CLASSIFICATIONS
Code of federal regulations: Flammable liquid
NAS HAZARD RATING FOR BULK WATER TRANSPORTATION:

Category Rating
e o= O 3
Health
Vapor Irritant............... . 2
Liguid or Solid Irritant...... z
Ea e = e = 3
Water Pollution
Human Toxicity................ 2
Aquatic Toxicity.............. 2
Aesthetic Effect............. . 2
Reactivity
Other Chemicals.............. . 2
Water.......... e r et e ]
Self Reaction........c.iiven.. 3
NFPA HAZARD CLASSIFICATION:
Category Clagsification
Health Hazard (Blue)............ 1
Filammability (Red)........ ... ... 4
Reactivity (Yellow)........ .. 2

PHYSICAL AND CHEMICAL PROPERTIES
Physical state at 15 degrees C. and 1 ATM: Liquid
Molecular weight: 96.95
Boiling point at 1 ATM: 88.9 degrees F = 31.6 degrees C =
304. 8 degrees X
Freezing point: -187.6 degrees F = 122.0 degrees C = 131.2

- Yol. 2 Ewxpires 4/30/91



CHRIS
Topic: VINYLIDENE CHLORIDE

degrees K

Critical temperature: Not pertinent

Critical pressure: Not pertinent

Specific gravity: 1.21 at 20 degrees C (liquid)

Liquid surface tension: 24 dynes/cm = @.024 N/m at 15
degrees C

Liquid water interfacial tensiocn: 37 dynes/cm = 0.037 N/m
at 22.7 degrees C

Vapor f{gas) specific gravity: 3.3

Ratio of =specific heats of vapor (gas): Data not available

Latent heat of vaporization: 130 Btus/lb = 72 cal/g = 3.0 X

19(3) J/kg

Heat of combustion: -4860 Btus/lbh = -2700 cal/g = -113.0 X
12¢S) J/kg

Heat of decomposition: Not pertin=anz

Heat 2f solution: Not pertinent

Heat of polymerization: -332 Btu/lb = -18% cal/g = -7.75 X

12(3) J/kg
Heat of fusion: Data aot availatbls
Limiting value: Data not availsable
REID vapor pressure: 18.3 psia

3
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CHRIS
Topic: 1,2-DICHLORCETHYLENE

OVERVIEW
Material name:
1, 2-DICHLOROETHYLENE
Common synonyms:
Acetylene dichloride
sym-dichloroethylene
Dioform
cis-1, 2-dichlorcethylene
trans-1, 2-dichloroethylene
Characteristics:
Ligquid Colorless Sweet pleasant odor
Sinks in water. Flammable, irritating vapor is produced.
Emergency actions:
Wear goggles and self-contained breathing apparatus.
Shut off ignition sources. Call fire department.
Stop discharge if possible. Keep people awvay.
Isclate and remove discharged material.
Notify local health and pollution contrcl agencies.
Fire:
FLAMMABLE.
POIS0ONOUS GASES MAY BE PRODUCED IN FIRE.
Containers may explode in fire.
Flashback along vapor trail may occur.
Vapor may explode if ignited in an enclosed area.
Extinguish with dry chemicals, focam or carbon dioxide.
Water may be ineffective on fire.
Cool exposed containers with water.
Exposure:
Call for medical aid.
VAPOR
If inhaled will cause dizziness, nausea, vomiting, or
difficult breathing.
Move victim to fresh air.
If breathing has stopped, give artificial respiration.
If hreathing is difficult, give oxygen.
LIQYUID
Harmful if swallowed.
IF SWALLOWED and victim is CONSCIOUS, have victim drink
water
or milk.
Water pollution:
Effect of low concentratioens on aquatic life is unknown.
May be dangerous if it enters water intakes.
Notify local health and wildlife officials.
Notify operators of nearby water intakes.
RESPONSE TO DISCHARGE
Icssue warning-high flammability Restrict access Evacuate
area Should be removed Chemical and physical treatment
LABEL
Category: Flammable liquid
Class: 3
CHEMICAL DESIGNATIONS
CG compatibility class: Not listed
Formula: ClCH = CHCl
IMO/UN designation: 3.2/1150

- Vol. 8 Expires 4/30@/°21



CHRIS
Topic: 1, 2-DICHLOROETHYLENE

DOT 1d no.: 1130
CAS registry no.: 340-535-0 : -
OBSERVABLE CHARACTERISTICS

Physical state: Liquid

Color: Colorless

Odor: Ethereal, slightly acrid; pleasant, chloroform-like

HEALTH HAZARDS

Persocnal protective equipmwment: Rubbher gloves; safety
goggles; air supply mask or self- contained breathing
apparatus.

Symptoms following exposure: Inhalation causes nausea,
vomiting, weakness, tremor, epigastric cramps, central
nervous depression. Contact with liquid cauges irritatien
of eyes and (on prolonged =contact) skin. Ingesticn causes
slight depresgion to deep narcosiz.

Treztment of exposure: INHALATICN: remove from further
exposure; 1f breathing 1s daifficult, give oxygen; 1f victam
ig not breathing, give artificial respiration, preferably

mouth-to-mouth; give oxygen when bhreathing 1z resumed: call
a physician. EYES: flush with water for at least 15 min.
SKIN: wash well with scap and water. INGESTION: give
gastric lavage and cathar*tics.

Thresheold limit value: 208 ppn

Short term inhalation limits: Data anot available
Toxicity by ingestion: Grade Z; orazl LD(3@) = 770 mg/kg

crat)
Late tcocxicity: Produces liver and kidney injury in
ezgerimental animals
Vapeor (gas) irritant characteriztaic
Liguid or =o0lid irritant charactera
available
Odor threshold: Data not availztls
IDLH value: 4,000 ppm
FIRKE HAZARDS
~lash point: 37 degrees C.cC.
Flammaple limits in air: 9. 7%-12.8%
Fire extinguishing agents: Dry chemiczl, foam, carbon
dioxide
Fire extinguishing agents NOT %o he used: Water may be
=ffective.
L nazards of combustion products: Phosgene and
hydrogen chloride fumes may form in fires.
Behavicr in fire: Vapor is heavier than 21r and may travel
a2 considerable distance to 3 source 2f ignition and flash
hack.
Ignition temperature: 860 degrees F
Electrical hazard: Data not availzble
Burning rate: 2.6 mm/min.
Adicpatic flame temperature: Data not available
Steichaiometric air to fuel ratxio: Data aot available
Flame temperature: Data not avaiiable
CHEMICAL REACTIVITY
Reactivity with water: No reacticn
Reactivity with common materials: No reacticn
Stakility during transport: Stabie

™M
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vnrio

Topic: 1, 2-DICHLOROETHYLENE

Neutralizing agents for acids and caustics: Not pertinent
Polymerization: Will not occur under ordinary-conditiocns of
shipment. The reaction is not vigorous.

Inhibitor of polymerization: None used

Molar ratio (reactant to product): Data not available
Reactivity group: Data not available
WATER POLLUTION

Aquatic toxicity: Data not availahble

Waterfowl toxicity: Data not available

Biological oxygen demand (BOD): Data not available

Food chain concentration potential: None
SHIPPING INFORMATION

Grades of purity: Commercial

Storage temperature: Ambient

Inert atmosphere: No requirement

Venting: Pressure-vacuum
HAZARD CLASSIFICATIONS

Code of federal regulations: Flammable liquid

NAS hazard rating for bulk water transportation: Not listed
NFPA HAZARD CLASSIFICATION:

Category Classification
Health Hazard (Blue)......... ves 2
Flammability (Red)...... e e s e aen 3
Reactivity (Yellow)............. 2

PHYSICAL AND CHEMICAL PROPERTIES
Physical state at 15 degrees C. and 1 ATM: Liquid
Molecular weight: 97.0
Boiling point at 1 ATM: cis: 140 degrees F = 60 degrees C
3

333 degrees K trans: 118 degrees F = 48 degrees C =
degrees K

Freezing point: cis: -114 degrees F = -8l1 degrees C = 192
degrees K trans: -38 degrees F = -50 degrees C = 223

degrees K
Critical temperature: Not pertinent
Critical pressure: Nat pertinent
Specific gravity: 1.27 at 25 degrees C (liquid)

Liquid surface tension: 24 dynes/cm = 0.024 N/m at 20
degrees C
Liguid water interfacial tension: (est.) 3@ dyne=s/cm =

@.0220 N/m at 20 degrees C

Vapor (gag) specific gravity: 3.34

Ratio of specific heats of vapor (gas): 1.1468

Latent heat of vaporization: 130 Btu/lbh = 72 cal/g = 3.0 X
1(3) J/kg

Heat of combustion: -4,847.2 Btu/s/lb = -2,692.9 cal/g
-112.67 X 10(3) J/kg

Heat of decomposition: Not pertinent

Heat of solution: Not pertinent

Heat of polymerizatian: Net pertinent

Heat of fusion: Data not available

Limiting value: Data not available

REID vapor pressure: Data not available

X ' Vol. & Expires 4/30/91



LHELS
Topic: TRICHLOROETHYLENE

OVERVIEW
Material name: . . -
TRICHLOROETHYLENE
Common synonyms:
Trichloroethylene
Triclene; Algylen
Chlorylen
Gemalgene
Trethylene
Trichlioran; Trilene
Characteristics:
Watery liquid Colorless 3weet odor
Sinks in water. Irritating vapor is produced.
Zmergency actions:
Stop discharge if possible. Heesp pecple away.
Avoid contact with liquid and vagpor.
Call fire department.
Isolate and remove discharged material.
Notify local health and pollution zontrcol agencies.
Fire:
Combustible.
POISCNOUS GASES ARE PRODUCED IN FIRE.
Wear goggles and self-contained breathing apparatus.
Extinguish with dry chemical, czrben dioxide, or foam.
Exposure:
CALL FOR MEDICAL AID.
VAFPGR
Irritating to eyes, nose and thooath.
If inhaléed, will cause nausea, vomiting, difficult
bresthing,
or loss 0f consciousnecss.
Move to fresh air.

If bre=athing has stopped, give artificiszsl respirati
If breathing is difficult, give uvgen

LIQUID

Irritating to skin and eyes.

If swallowed, will cause nauseza, vomitinyg, difficult
breathing,

or loss of consciocusnecs.
Remove contaminated clothing and =noe=

[ad }:ﬂ
X

m nn
o

Flush affected areas with plenty o er.

IF IN EYES, hold eyelids open and flush with plenty of
water.

IF SWALLOWED and victim is CONSCIZUS, have victim dring
water

or milk and have victim induce vwmlflng
IF SWALLOWED and wvictim i=s UNCONSCICUS GR HAVING CON-
VULSIONS, do nothing except kEsp victam warm.

Water pollution:

Effect of low concentrations on aguataic 1life is uaknown.
May be dangerous if it enters water intakes,

Neotify local health and wildllfe officizls.

Notify nperators of nearby water intakes

RESPONZE TO DISCHARGE
Should be removed Chemical and phvsical treatment



CHRIS
Topic: TRICHLOROETHYLENE

LABEL
Category: None
Class: Not pertinent
CHEMICAL DESIGNATIONS
CG caompatibility class: Halogenated hydrocarbon
Formula: CHC1l=CCl(2)
IMO/UN designation: S9.0/1710@
DOT id no.: 1710
CAS registry no.: 79-0i-6
OBSERVABLE CHARACTERISTICS
Physical state: Ligquid
Color: Colorless
Odor: Chloroform-like; etheresal
HEALTH HAZARDS
Personal protective equipment: Organic vapor-acid gas
canister; self-caontained breathing apparatus for
emergencies; neoprene or vinyl gloves; chemical safety

goggles; face-shield; neoprene safety shoes; neoprene suit

or apron for splash protection.
Symptoms following ewposure: INHALATION: symptoms range
from irritation of the nose and throat to nausea, an

attitude of irresponsibility, blurred vision, and finally
disturbance of central nervous gystem resulting in cardiac

failure. Chronic exposure may cause organic injury.

INGESTION: symptoms similar te inhalation. SKIN: defatting

action can cause dermatitis. EYES: slightly irritating
sensation and lachrymation.

Treztment of exposure: Do NOT administer adrenalin or
epinephrine; get medical attentiaon for all cases of
averexpasure. INHALATION: remove victim to fresh air;

necessary, apply artificial respiration and/or administer

oxygen. INGESTION: have victim drink water and induce

vamiting; repeat three times; then give 1 tablespoon epson
g3lte in water. EYES: flush thoroughly with water. SKIN:

wash thoroughly with soap and warm water.
Threshold limit value: 50 ppm
Short term inhalation limits: 208 ppm for 30 min.
Toxicity by ingestion: Grade 3; LD(5@) = 50 to 500 mg/kg
Late toxicity: Data not available
Vapor (gas) irritant characteristics: Vapors cause a slight

smarting of the eyes or respiratory system if present in

high concentrations. The effect is temporary.

Ligquid or solid irritant characteristicg: Minimum hazard.
If spilled on clothing and allowed to remain, may cause
smarting and reddening of the skin.

Odor threshold: 3@ ppm

IDLH value: 1,020 ppm

FIRE HAZARDS

Flash point: 9@ degrees F C.C.; practically nonflammable

Flammable limits in air: 8.0%-10.5%

Fire extianguishing agents: Water fog

Fire extinguishing agents NOT to be used: Not pertinent

Special hazards of combustion products: Toxic and
irritating gases are produced in fire situations.

Behavior in fire: Not pertinent

. ' Vol. 8 Expires 4/30/91



LHELD
Topic: TRICHLOROETHYLENE

Ignition temperature: 770 degrees F
Electrical hazard: Not pertinent - -
Burning rate: Not pertinent
Adiabatic flame temperature: Data not available
Stoichiometric air to fuel ratioc: Data not available
Flame temperature: Data not avaiiable
CHEMICAL REACTIVITY
Reactivity with water: No reaction
Reactivity with common materials: No reaction
Stability during transport: Stable
Neutralizing agents for acids and caustics: Not pertinent
Polymerization: Not pertinent
Inhibitor of polymerization: Not pertinent
Molar ratio (reactant to product): Data not available
Reactivity group: 365
WATER POLLUTION
Aquatic toxicity: 660 mg/1/4@0 hr/daphniaskill/frecsh water
Waterfowl toxicity: Data not available
Biclogical oxygen demand (BOD): Data not available
Food chain concentration potentizl: None
SHIPFING INFORMATION
Grades of purity: Technical:; dry cleaning; degreasing;
extractieon
Storage temperature: Ambient
Inert atmosphere: No requirement
VYenting: Pressure-vacuum
HAZARD CLASSIFICATIGONS

Code of federal regulations: CRM-A
NAS HAZAED RATING FOR BULK WATER TRANSFORTATION
Category Rating
) ol 1
Health
Vapor Irritant................ i
Liguid or Solid Irraitant...... 1
o A= o B I -
Water Pollution
Human Toxicity....... e e e 1
Aquatic Toxicity.............. z
Aesthetic Effect.............. 2
Reactivity
Other Chemicals............... 1
WaLETr. e oo v v v v v un e et e %)
Self Reaction......oooeivn.nn 1
NFPA HAZARD CLASSIFICATION:
Category Claszification
Health Hazard (Blue)............ 2
Flammability (Red).............. 1
Reactivity (Yellow)............. )

PHYSICAL AND CHEMICAL PROPERTIES
Physical state at 13 degrees C. and 1 ATM: Liquad
Molecular weight: 131, 39
Boiling point at 1 ATM: 189 degrees
degrees K
Freezing point: -123.5 degrees F = -86.4 degrees
degrees K
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UHRLS
Topic: TRICHLOROETHYLENE

Critical temperature: Not pertinent

Critical pressure: Not pertinent

Specific gravity: 1.46 at 20 degrees C (liquid)

Liquid surface tension: 29.3 dynes/cm = 0.0293 N/m at 20
degrees C

Liquid water interfacial tension: 34.3 dynes/cm = ©@.0345
N/m at 24 degrees C

Vapor (gas) specific gravity: 4.5

Ratio of specific heats of vapor (gas): 1.116

Latent heat of vaporization: 103 Btu/lb = 357.2 cal/g
X 10(3) J/kg

Heat of combustion: Not pertinent

Heat of decomposition: Not pertinent

Heat of solution: Not pertinent

Heat of polymerization: Not pertinent

Heat of fusion: Data not available

Limiting value: Data not available

REID vapor pressure: 2.5 psia

2.4
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8ITE SPECIFIC

HEALTH AND SAFETY PLAN

Agreement for Services - ASC 89882WS

OPERABLE UNIT NO. 2
GRANULAR ACTIVATED CARBON TREATMENT SYSTEM

Prepared for:

EG&G ROCKY FLATS, INC.
ROCKY FIATS PLANT
P.O. BOX 464
GOLDEN, COLORADO 80402-0464

APRIL 5, 1991

Prepared by:

RIEDEL ENVIRONMENTAL SERVICES, INC.
5850 East 58th Ave. Suite F
Commerce City, Colorado 80022



1.0 INTRODUCTION

This plan establishes requirements and provides guidelines for
worker safety and hazard identification during the installation of
the Granular Activated Treatment System for the Operable Unit No.
2 located at the Rocky Flats Plant in Golden, Colorado. The
purpose of this plan is to identify procedures for avoiding
potential hazards from chemicals, equipment, or the environment,
and for responding to serious injury or accident. No changes will
be made to this plan without consent and approval by RES project
manager and health and safety officer. These changes to be filed
on HSP Field Change Forms in appendix A.

1.1 SITE DESCRIPTION

The OU2 is comprised of the 903 Pad, Mound, and East Trenches Areas
which are located east-southeast of the RFP as shown in Figure 1.
The areas of OU2 lie within either the South Walnut Creek or Woman
Creek drainage basins. Twenty sites, designated as IHSSs, 1lie
within oU2: five in the 903 Pad area, four in the Mound area, and
11 in the East Trenches area. RES will install a water treatment
system in this area, but will not cross any IHSS sites.

The 903 Pad Area consists of the following IHSS sites:

1) 903 Drum Storage Site (#112) - Area used (during the
1950's and 1960's) for storage of drums containing cutting
oils containing the following:

- Uranium

- mineral oil

- Carbon Tetrachloride

- Trichloroethene

- Tetrachloroethene

- Silicone 0Oils

- Acetone

- Ethanolamine
These drums were removed by 1968; the contaminated areas
(resulting from leaking drums) were scraped into one area and
capped with dirt and asphalt.

2) 903 Lip Site (#155) - Area contaminated by wind carried
contaminants from the pad area.

3) Trench T-2 Site (#109) -~ Trenches used for disposal of
sanitary sewage sludge and flattened uranium and plutonium
contaminated drums.

4) Reactive Metal Destruction Site (#140) - Area previously
used for destruction of lithium, sodium, calcium and magnesium
metals and various organic solvents.

5) Gas Detoxification Site (#183) - Building 952 - used to
detoxify bottled gases.
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The Mound Area consists of the following IHSS sites:

1) Mound Site (#113) - Uranium, plutonium and solvent drum

storage area.

Area has been partially remediated.

2) Trench T-1 Site (#108) - Trench containing approximatgly
125 buried drums of depleted uranium and plutonium chips
coated with lathe coolant.

3) 0il Burn Pit No. 2 Site (#153) - 2 trenches previously
used for burning oil containing uranium.

4) Pallet Burn Site (#154) - Area used to burn pallets which

might  have

been contaminated with solvent and/or

radionucleides.

The East Trenches Area consists of 9 trenches which were previously
used to dispose of depleted uranium, flattened depleted uranium and
plutonium-contaminated drums and sanitary sludge. These may be

found in figqure

as follows:

Trench T-3 #110

Trench T-4 #111.1
Trench T-5 #111.2
Trench T-6 #111.3
Trench T-7 #111.4
Trench T-8 #111.5
Trench T-9 #111.6

Trench T-10 - #111.7
Trench T-11 - #111.8

Additionally, two (2) areas (#216.2 and #216.3) were used for spray
irrigation of sewage treatment plant effluent.

Also present in the vicinity of the OU2 are six (6) Solid Waste
Management Units (SWMU) (see Figure 2):

1) SWMU 121 Original Process Waste Lines - These are

abandoned process effluent from the process areas at the
facility. Potential groundwater contaminants are
tetrachloroethylene, trichloroethylene, carbon tetrachloride,
radionuclides, and nitrates.

2) SWMU 141 Sludge Dispersal Plume - This area is believed
to have been impacted by wind dispersion of dried sludge from
the Sewage Treatment Plant drying beds.

3) SWMU 142.5 Retention Pond B-~1 - This pond was believed to
have been contaminated by various wastes containing nitrates
and low level radioactive waste.

4) SWMU 165 Triangle Area ~ This area was used from 1966 to
1975 for the storage of drums containing plutonium-
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contaminated wastes. These wastes have since been removed.

5) SWMU 190 Caustic Flow Path - This area was caused by a
spill of caustic wastes near the steam plant (building 443).
Snowmelt is believed to have transported potassium hydroxide
(which had been neutralized) to Pond B-1.

6) SWMU 192 Chromium Flow Path -~ This area was caused by the
transport of cooling-tower blowdown, which may have contained
chromium-laden biocides, to Pond B-1.

RES will install water collection stations at SW59 and SWé61 which
are located in SWMU 192, Chromium Flow Path (see figures 2 and 3);
no excavation will take place.
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2.0 SCOPE OF WORK

As part of the Interim Remedial Action Plan for the Operable Unit
Number 2, RES will design, build and set up at Rocky Flats a water
filtration system which includes the following:

1) Collection System -~ catch basins in the field to collect
water and pump it to storage tank, :

2) Process System - three bag filters and four granular
activated carbon (GAC) units to filter water of assorted
hydrocarbons and chlorohydrocarbons,

3) Trailer - housing for process system and office,

4) Electrical System - support for alarms, process system,
collection system and trailer.

These will be fabricated and installed during April and May, 1991
(see figure 3 for location and layout).



3.0 KEY PERSONNEL ASSIGNMENTS

3.1 EG&G PERSONNEL

NAME TITLE EXTENSION
J.E. Evered E. R. Director 4934
T.C. Greengard Remediation Programs Manager 7121
D.W. Pontius IRA Manager 5536
D. Smith E. R. H&S Officer 5958
J.R. Majestic H&S Director, Deputy AGM 4707
F.J. Furman Occupational Health Director 2895
C.E. Kennedy Manager, Safety & Hygene 4369
G. Shearer H&S Area Manager 2755
Dina Sassong H&S Liason Officer 5785
L.A. Doerr Radiation Engineering Rep. 5151
B.P. Fielding Site H&S Coordinator 7098
3.2 RES PERSONNEL

NAME TITLE

Matt Wetzel Project Manager

Gerald Marks H&S Officer

David McClellan Project Engineer

Frank Johnston Project Foreman

The Project Manager will have overall responsibility for
implementation of the site health and safety program.

The Health and Safety Officer will be responsible for application
of the site health and safety plan to each task.

The Project Engineer will be responsible for the design and
installation of the treatment system.

The Project Foreman will be responsible for on-site personnel
assignments and task completion .



4.0 ONSITE WORKPLANS

The following tasks will be completed on RFP site for the
installation of the O0U2 system. These tasks will overlap,
somewhat, but the sequence will be similar to the following:

1.

Each weir will be installed without excavation (see QA
Addendum). A steel box cover will be bolted to the tops
of each weir to protect and contain the weir. A
stainless steel submersible pump will be placed (free
standing) inside.

The primary influent piping will be connected by using
insert fittings. This pipe will be inserted into the
secondary pipe, which is also connected using insert
fittings. All secondary piping will be connected to the
primary using rubber reducing fittings (except at the
collection weirs). The system will periodically be

pressure checked for leakage. The discharge pipeline
will be constructed of schedule 80 PVC and pressure
checked. Routing through the culvert will require

cribbing with short 1lengths of channel stock placed
laterally across the culvert to raise the pipelines from
the bottom.

The pipelines will be heat traced, insulated, and covered
with an aluminum skin secured by screws. The insulated
piping will be supported above the ground with timber
cribbing and anchored with tee posts.

The surge tank will be placed inside the containment tank
and will be plumbed together. The tank will be centered
on the pad and anchored in accordance with Rocky Flats
Plant Standard SC-106, Rev. E for Important-Low Hazard
Seismic Loading.

The trailer will be delivered and centered on a pad built
by RES. The long and short sides of the trailer will
be leveled independently, using 4 foot carpenters levels.
Cables will be connected from the trailer to the tie-~
downs provided by EG&G; these will be tightened in
accordance with Rocky Flats Plant Standard SC-106, Rev.
E for Important-Low Hazard Seismic Loading.

The portable generator will be placed near the trailer
and connected to its fuel supply (a 500 gallon double
wall steel fuel tank).

The trailer will be plumbed to the surge tank. The
collection and discharge pipelines will be plumbed to the
surge tank and their respective submersible pumps.



10.

11.

The Qeirs, and all remaining piping will be heat traced,
insulated and jacketed.

The electrician will wire the collection pumps, and heat
tracing to the trailer's breaker panel. The breaker
panel will be wired to the generator.

Final system inspection and check.

Acceptance test.



5.0

HAZARD EVALUATION

Installation of the OU2 GAC system will present the following
potential hazards:

1) Physio-chemical - Varius organic contaminants (see Table
1) exist in the water at SW59 and SWé6l in low concentration;
it is anticipated that these contaminants will not pose a
respiratory threat to workers, however, precautions will be
taken to avoid physical contact with these waters.

2) Biological Hazards - Bee sting and snakebite may pose a
threat to workers on this site.

3) Radiological - Low level may be present in surrounding
areas (25 pCi/gm Alpha and 36 pCi/gm Beta have been detected
in the siocls in the area) and in the water at SW59 and
SW61l(Table 1); the immediate site will be sampled by EG&G

prior to work to ensure that significant levels of
radionuclides are not present.
4) Construction - typical hazards will include electrical

shock, vehicular hazards, crane, and typical hand tool
hazards.

SITE SPECIFIC HAZARDS

Low Level Radiation

This project does not involve handling of significantly high
levels of radioactive material, but the potential to encounter
radioactive materials exists from currently unknown sources.
Any suspect material (i.e. does not belong to RES) should be
treated with the likelihood of containing radioactive material
and should not be handled without written authorization from
EG&G. Additionally, any restricted areas should not be
entered for any reason without proper authorization from EG&G.
These restricted areas will be posted with proper labeling and
barricaded. Items which display yellow media are to be
considered containing radioactive materials and should not be
handled by RES personnel. EG&G will provide TLD Badges for
Riedels' personnel to be analyzed monthly as required by EG&G
protocol. Riedel employee's will sign a statement for EG&G
tc release results of TLD Badges to Riedel. In addition EG&G
personnel will make a daily sweep of the area for low level
radiation during installation.

THSS/SWMU

This phase of RES operations is not within IHSS areas. No
SWMUs comprise the selected trailer site, but the collection
stations will be placed on a SWMU area; the soil in this area
will not be removed. RES personnel is directed not to enter
or disturb soil within IHSS/SWMU boundaries.

Noise
Elevated noise levels may be encountered during filter changes
from the purging of air from the vessels. A noise survey will



TABLE 1
SURFACE WATER QUALITY
INFLUENT  EFFLUENT

UNITS CONCENTRATION

Oraanics

Vinyl Chloride ug/1 11 NA
Methylene Chloride ug/1 34 NA
Acetone ug/1 99 NA
Carbon Disulfide ug/1 5 5U
1,1-Dichloroethene ug/1 127 5U
1,1-Dichloroethane ug/1 6 5U
1,2-Dichloroethene ug/1 10 SU
Carbon Tetrachloride ug/1 249 5U
Trichloroethene ug/1 298 5U
Tetrachioroethene ug/1 235 5U
Dissolved Metals
Antimony ' mg/ 1 0.0607 NA
Beryiium , mg/ 1 0.0052 NA
Iron mg/ ] 0.3476 NA
Manganese mg/ 1 0.6073 NA
Selenium ma/ 1 0.0063 NA
Strontium mg/1 0.8772 NA
Tin mg/ 1 0.7641 NA
Total Metals
Aluminum mg/1 24.0745 NA
Antimony ma/ 1 0.645 NA
garium mg/1 1.5985 NA
erylium ma/1 0.0439 NA
Cadmium mg/ 1 0.0120 NA
Chremium me/ ] 0.1642 NA
Cobalt ma/1 0.1105 NA
Copper mg/1 0.2281 NA
Iron , mg/ 1 155.5478 NA
Lead mg/ 1 0.1664 NA
Lithium ma/1 0.5859 NA
Manganese mg/ 1 2.8410 NA
Mercury mg/ 1 0.0019 NA
Molybdenum mg/ 1 0.1426 NA
Nickel mg/ 1 0.1922 NA
Selernium mg/ ] 0.0078 NA
Strontium . mg/ 1 0.9081 NA
Tin mg/1 0.1941 NA
Vanzdium ma/1 0.4244 NA
Zinc ma,/ 1 1.3159 NA



TABLE 1 (cont.)
SURFACE WATER QUALITY

INFLUENT EFFLUENT
UNITS CONCENTRATION

Dissolved Radionuclides

Gross Alpha pCi/1 17.70 NA
Gross Beta pCi/l 33.86 NA
Plutonium 239/240 pCi/1 0.17 NA
Total Uranium pCi/1 10.17 NA
Total Radionuclides

Gross Alpha pCi/l 632 NA
Gross Beta pCi/1l 463 NA
Plutonium 239/240 pCi/] 7.34 NA
Americium 241 pCi/] 2.96 NA

Total Uranium pCi/ 13.21 NA

The influent concentrations are based on flow-weighted maximum concentrations
of 903 Pad and Lip Area Seeps (SW-50, -51, -52, -55, -57, -58, and -77), SW-
53, -59, -63, -64 and Upper South Walnut Creek seeps and surface water
stations (SW-56, -60, -61, -101).

The =ffiuent concentration requirements are based upon Applicable or Relevant
and Appropriate Requirements (ARARs). The "U" designation following the
effluent concentrations indicates that the concentration is the detection
limit for that constituent.



10.

11.

12.

13.

be conducted when the operation begins to determine the need
for hearing protectors. Control of noise hazards shall be in
accordance with 29 CFR 1910.95. Noise hazard areas (greater
than 85 decibel average continuous, or 140 decibel impulse)
must be appropriately marked and hearing protection for noise
attenuation worn when in the area.

Electrical Shock

Electricity is provided for operations by EG&G. The
filtration system will be properly grounded, with outlets
protected with ground fault interrupters. All electrical
cords will be rated for the task involved, and will be
inspected prior to use to insure good working condition.

Vehicles

On site speed limits have been established at 5 mph. Site
characteristics has developed numerous short visibility areas,
blind spots and a need to reduce dust disturbance (IHSS/SWMU)
which requires slow speeds. Seat belts will be worn by all
workers in vehicles.

Granular Activated Carbon (GAC)

GAC preferentially removes oxygen from air. Warning signs
will be prov1ded to indicate the potential for a low-oxygen
area. Warning signs will also be prov1ded 1nd1cat1ng that the
access doors to the trailer remain open while servicing the
GAC units.

Heat - Ambient Air

During summer months temperatures will range from 70°F to
95°F. Crews will maintain proper fluid intake, break in shady
areas, and observe each other for signs of 'Heat Stress.'

Cold - During winter months temperatures could range from 40°F
and below. Crews will watch each other for signs of cold
stress. Warm fluids and frequent breaks may be deemed
necessary.

Rain - Spring and Summer rains will make for slick surfaces
and an increase in volumes of water to treat.

Snow - Winter snows will make for slick surfaces, reduced
visibility and possible ground blizzard.

Electric Storms - During electric storms crews will remain
indoors or in a vehicle until it passes. All equipment shall
be properly secured and grounded.

Lifting/Moving - Proper techniques for lifting shall be used
when changing filters. Mechanical devices shall be used
whenever possible.

Rough Terrain - Rocky Flats Plant is located near the



14.

15.

16.

17.

18.

19.

20.

21.

foothills so terrain has hills, valleys, slopes, ditches etc.
Crews shall pay attention while on foot or off road in a
vehicle.

Structural Integrity -The trailer should be an enclosed, self
contained unit, stable and will be anchored in accordance with
Rocky Flats Low Importance Siesmic Criterion and for high wind
stability.

Remote Area - Areas of Rocky Flats Plant are isolated and have
poor visibility. Crews will have a portable phone or radio
contact with one another and with RFP Emergency Response (966~
2911) .

Heavy Equipment - Some heavy equipment will be used to move
the trailer and plow roads. All equipment shall have roll
cages and seat belts. Back up alarms shall be on all pieces
of equipment.

Materials Handling - All materials shall remain in original
containers if possible. Proper storage and usage shall be
followed.

Storage Flammable Gas/Liquid

Diesel fuel shall remain in proper D.O.T. approved container
or in fuel tank on Riedel pickup or in properly grounded
double wall storage tank. All other fuels will be stored in
approved safety cans. .

HazMat Use/Corrosives

Acids used to treat samples shall remain in original container
and handled using safe work practices. Nitrile or Neoprene
gloves will be worn when handling corrosives.

Hand Tools - Hand tools will be inspected weekly and before
each use for wear, jagged edges, split or broken handles and
removed from service if defects are found. All manufacturers
procedures shall be followed.

Power Hand Tools - Power tools shall be inspected weekly and
before each use. Any defects the tool is to be pulled from
service and tagged for repairs. All manufacture's procedures
shall be followed.

High Pressure Water - Water will be flowing thru pipe and
hose. Connections and clamps are to be inspected daily.
Spare fittings and hoses will be kept on site should there be
a rupture. Additionally, the system will be equipped with
pressure controls and relief (and backup pressure relief) to
protect against overpressurization. All exterior piping in
doubly contained; all interior piping is contained in a bermed
area; the equalization tank is contained in a secondary tank.
Should a problem arise, any spillage will be contained within
the secondary piping, tank or within the containment berm; the



spillage will be directed to the tank for treatment for

discharge.
23. Wind - Rocky Flats being along the front range catches
numerous days of high winds. All equipment, trailers, and

pumps shall be anchored as not to be effected by the wind. In
excessive wind employees shall remain in an anchored trailer
or vehicle. During construction, winds in excess of 15mph the
job will shut down.

22. Confined Space Entry - Installation of the pipelines within
the culvert under the buffer zone access road will require
entry. All procedures will closely follow RES' and EG&G's
confined space entry program (See Appendix B).

23. Lift Equipment - Installation of the System will require use
of a small crane to off load and locate equipment.

24. Ladders - Ladders may be used periodically to inspect the tank
and trailer. The ladder will be secured at top and bottom for
slide out and safety harnesses will be worn when necessary.

5.2 ENGINEERING CONTROLS

The engineering controls built into the water treatment system
to minimize risk of exposure include:

1. Closed system from weirs to discharge

2. Pressure relief valve to shunt excess water to storage
tank at pressure in excess of 12 psig.

3. Air auto-release valve for each GAC unit.

4, Cleanup pump on floor under GAC units.

5. Heat, ventilation and air-conditioning unit in the
trailer.

6. PVC piping to withstand pressure in excess of 100 psi.

7. Visual and audible alarm system for overflow or low
volume.

8. Backflush and drain GAC units immediately with water

. prior to removal.

9, All water will be returned to the equalization tank for
treatment for discharge.

A deluge shower will be built in the front of the trailer.
Workers will be instructed to remove clothing immediately and flush
any body part that comes in contact with the contaminated water.



The shower is a pressure vessel with built in eye wash and drench
hose. It will contain solution and be pressurized to not over 90
PSI.

5.3 SAFE WORK PRACTICES

Safe work practices by workers to minimize risk of exposure to
contaminants include:

1. Familiarity with hazards, symptoms of exposure and first
aid for chemical contaminants present in filtration
water, via on-site training.

2. Wear PPE of saranex suit, nitrile gloves and face splash
protection when performing work expected to encounter
contaminated water such as sampling, filter changes,
system repair/maintenance.

Although contact with contaminated water is not anticipated,
workers will be informed of the hazards of the contaminants in
compliance with 29 CFR 1910.1200 and 1910.120. MSDS' will be kept
on site as Appendix B to this site safety plan.



6.0 GENERAL TRAINING

All personnel who work on this site will complete 40 hours of
classroom training in handling hazardous waste (0.S.H.A. 1910.120).
This training includes:

Regulatory Compliance (OSHA, EPA, DOT)
Toxicology

Flammables

Corrosives and Reactives
Respiratory Protection
Protective Clothing
Noise Stress

Heat/Cold Stress
Ionizing Radiation

Drum Handling

Confined Space
Decontamination
Environmental Monitoring
Site safety Plans
Medical Surveillance
Contingency Plans

The classroom training is followed by three days of on-the-job
training, supervised by experienced personnel. Annually all field
employees receive eight hours of refresher training on the above
topics.

Managers and supervisors receive eight hours of training on safe
management of hazardous sites. All training complies with 29 CFR
1910.120. All RES field employees receive initial and
recertification training in First Aid and CPR. Site specific
training for this project includes a 24 hour class put on by EG&G
in Radiation Safety and operations.

6.1 TRAINING FOR SITE SPECIFIC HAZARDS

All employees who are subject to exposure to the organics,
dissolved metals and total metals of the filtered water shall be
informed of the following:

. Specific nature of the operations which could result in
exposure to contaminants.

The purpose, proper selection, fitting, use and limitations of
protective equipment applicable to work with contaminated
water.

. A description of the medical surveillance program to evaluate
for effects of exposure.

. Information concerning the symptoms and adverse health effects
associated with exposure to the contaminants.



Routes of exposure (skin penetration, inhalation, and
ingestion).

First Aid for exposure to the contaminants.

6.2 TATIGATE SAFETY MEETINGS

Job site tailgate safety meetings shall be conducted by the health
and safety officer or the shift foreman at the beginning of each
shift for each job and whenever new employees arrive at the job
site. The meetings discuss the Health and Safety considerations
for that day's activities and outline the protective equipment
necessary. Minutes of the meetings will be maintained. Weekly
safety meetings will be conducted by the Project Manager with the
aid of one crew member from each shift discussing a site specific
topic of concern.



7.0 SITE CONTROL

Access to the site will be controlled by Riedel with assistance
from the EG&G security staff. Only qualified individuals may enter
the site and perform work on the project, and will require
understanding of this Site Safety Plan (as indicated by signature
on the safety plan). The site is visible from the inner east gate
and proper signs will designate areas for safe entry.

Zones will be established as defined by the tasks and PPE
requirements outlined in section 8.0 of this plan. The zones will
include an exclusion zone, contamination reduction zone and support
zone.



8.0 PERSONNEL PROTECTIVE EQUIPEMENT

At all times, all workers on site will wear steel-toe shoes and
hard hats. When performing tasks presenting a risk for exposure to
contaminants, workers will wear modified level "D" protection (SEE
Table 2). This includes:

Hard Hats

Steel-Toe Shoes

Shatter resistant eye goggles or face shield
Nitrile Gloves

Saranex Suit

No changes to the specified levels of protection shall be made
without the approval of the site safety offices and/or the project
manager.

Contaminated protective equipment shall not be removed from the
regulated area until it has been decontaminated or properly secured
for decontamination elsewhere.

Legible and understandable precautionary labels shall be affixed
prominently to containers of contaminated scrap, debris, waste
water and clothing prior to storage on site.

No food or beverage shall be present or consumed in the designated
contaminated zones. Eating or drinking shall be allowed only in
designated areas and only after hand and exposed skin has been
washed.

No tobacco products shall be present or used in contaminated zones.
Cosmetics shall not be applied in the contaminated zones.

All work on the project will be conducted according to the "Buddy"
system.
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9.0 MEDICAL RESPONSE

This is a statement of procedures to be followed in the event of a
medical emergency at the site. The plan is divided into several
separate procedures depending on the severity of the injury. It is
the responsibility of the Project Manager to judge the severity of
injuries and take appropriate action. Basic first aid will be
administered by RES personnel as necessary until medical assistance
is available. All RES personnel are trained in American Red Cross
First Aid and CPR. A first aid kit will be kept in the office part
of the trailer.

Non-emergency Accidents Requiring Medical Attention
Anyone involved in an accident resulting in injury requiring non-
emergency medical assistance (i.e., minor cut, sprains, etc.) will

be sent to:

Hospital Name: Arvada Emergency Clinic

Address: 5730 Ward Road, Arvada, Colorado
Phone: (303) 422-8090
Directions: From east gate at Rocky Flats, go right on Hwy

72 to stop sign, turn left to Indiana and proceed south to 64th
Ave. Turn left, and go to Ward road. Turn right on Ward Rd. and
go south to 57th Ave. Turn left into clinic.

9.1 RECORD KEEPING

The Health and Safety Liaison Officer or SHSC shall retain a copy
of the completed Figure A-2 for each employee in the Confidential
Employee Training and Medical Certification File at the ER remedial
project work site.

The Occupational Safety Division will maintain the completed figure
A-4 along with the exposure data gathered during area sampling and
personnel monitoring.

These records must be accessible to the employee for review.
9.2 MEDICAIL SURVEILLANCE

Pre-employment and periodic update medical examinations are
required for persons working with, or those who may be assigned to
work with hazardous waste. The medical examination must have been
within a 12-month period prior to on-site activity and repeated
annually. Physical examinations are conducted for RES workers by
Tridem Medical Services in Denver, Colorado. A fitness for duty
statement for each worker will be kept on site. A description of
the RES Medical Monitoring Plan is on file in the RES office and on
site in trailer.



10.0 DECONTAMINATION

Workers having contact with the contaminated water (via sampling or
system maintenance or accidental exposure) will decontaminate
themselves in the deluge shower at the trailer. Workers will wash
their hands with water following each sampling. Following an
accidental exposure to the skin, workers will flush their skin with
water for fifteen minutes. Following an accidental exposure to the
eyes, workers will flush their eyes for fifteen minutes with water.

All PPE shall be collected, segregated and properly disposed of.
Disposal shall meet all Federal, State, and DOE policies.

Tools and equipment shall be properly "deconned" and inspected
before removal from site.



11.0 COMMUNICATION

The small work area and close proximity of workers will allow face
to face communication among workers. A phone will be located in
the office part of the trailer for communication in emergencies.

If necessary, two way radios will be incorporated where employees
are outside a line of site from each other.

All hazard areas will be properly identified and marked with signs
advising of danger or exposure potential.

The on-site emergency phone number is 966-2911. This will activate
the fire department and security to any situation.

All D.O.E. and Rocky Flats emergency procedures shall be followed.

Alarm Device/sound pattern Action to be taken
Evacuation Boat Hailer/l1 long Evacuate the controlled
blasts - area or move to an area

of safe refuge until
evacuation can be completed

Take Cover Boat Hailer/2 short Move to an area of safe
blasts refuge until
"ALL CLEAR" is sounded

11.1 SITE SAFETY EQUIPMENT

FIRST AID KITS

TYPE LOCATION
50 Item Standard Trailer
10 Item Standard Vehicles

Note: All first aid kits shall be approved in accordance with 29
CFR 1910.151.

FIRE EXTINGUISHERS

TYPE LOCATION
10 # A, B, C Trailer
2 1/2 # A, B, C Vehicles

EYEWASH STATION/DELUGE SHOWER

TYPE LOCATION



15 Gallon Portable Eyewash/Shower Trailer

PERSONAL PROTECTIVE EQUIPMENT

TYPE ‘ AMOUNT
Saranex 1 Cs
*PVC Boots 4 PR
Nitrile Gloves 2 DOZ
Duct Tape 4 ROLL
Splash Shield 2 EA
*Ear Plugs 50 PR
*Safety Glasses 6 PR
Note: These items (*) are issued to RES personnel; amounts

indicated are in addition to these issued.



12.0 MONITORING

EG&G will provide badges for all RES personnel. RES employees will
authorize results of the badges to be released to EG&G and RES.
During the construction phase a daily sweep of the area will be
conducted by EG&G. An air monitoring station will also be near the
area (operated by EG&G) to check for airborne contamination.

Ultimately RES personnel will begin to do their own monitoring upon
completion of EG&G Rad safety and operation classes.

RES will make regular observations of the wind direction using such
visual indicators as wind flag. To avoid inadvertent exposure to
harmful dusts, employees will be warned to remain upwind of all
work areas whenever possible. Work will shut down if wind speeds
exceed 15 mph.

When working in or around confined spaces continuous monitoring
with LEL, and 0, meters shall be used as generally required by RES
Class A & B confined space entry. 1In addition a Rad sweep shall
also be conducted to assure worker safety. Copies of RES confined
space procedures are in the Appendix A of this plan.

During GAC unit service, RES will leave access doors to the trailer
to allow addiquate ventilation.



I CERTIFY THAT I HAVE READ AND UNDERSTAND THIS HEALTH AND SAFETY
PLAN FOR THE INSTALLATION OF THE OU2 GAC TREATMENT SYSTEM:

PRINT NAME SIGNATURE COMPANY DATE




I CERTIFY THAT I HAVE READ AND UNDERSTAND THIS HEALTH AND SAFETY
PLAN FOR THE INSTALLATION OF THE OU2 GAC TREATMENT SYSTEM:

PRINT NAME SIGNATURE COMPANY DATE
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PLAN FOR THE INSTALLATION OF THE OU2 GAC TREATMENT SYSTEM:

PRINT NAME SIGNATURE COMPANY DATE
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APPENDIX B

RES CONFINED SPACE ENTRY PROCEDURE

(REVISION 5)



"RIEDEL ENVIRONMENTAL TECHNOLOGIES, INC.
CONFINED SPACE ENTRY PROCEDURES
2/8/91
(Rev.5)

This procedure will be followed by all RES personnel entering a confined space for any worlg task.
Strict adherence With this procedure is necessary to prevent serious injury or dpath. Fanlqre to follow
this procedure wjll be considered a serious violation of RES safety policy and will result in

disciplinary actiog.

This procedure i based on guidelines contained in the NIOSH criteria document "Working in

Confined Spaces"
regulations.

published December 1979 and meets or exceeds current Federal and State sarery

All personnel entdring 2 space must be thoroughly trained in this proccdure. Special emphasis must
be placed on ensuring that personnel can perform rescue operations efficiently.

RET POLICY

Ng¢ person, under any circumstances, will enter a space containing an explosive or

L

A
oxjvgen enriched atmosphere; or one which has been deliberately inerted (oxvgen
deficient) for the purpose of making it safe for hot work.

B. Dgcisions to enter a space deemed IDLH (referring to a toxic gas or vapor) will be
mgde in conjunction with the Regional Safety Manager/Safety professional.  As
gepearal rule, policy will be to avoid entry in these conditions. When required, anv
eniry 10 IDLH, or possible IDLH, will also wear Level B. Note that an IDL}
atmosphere does not necessarily offer the same immediate hazard as oxygen deticient
orlexplosive atmospheres.

C. Ay person or persons entering a space of unknown hazard will wear a supplied air
regpirator and retrieval equipment and will be backed up by a rescue person dressad
toja similar level of protection.

D. All entries into spaces with unknown hazards will be supervised by a RES managzr
campletely familiar with this procedure. This manuger will be responsible for
erfforcing all the provisions contained in this procedure.

L. Np matches, lighters, or any other items capable of producing 2 spark or {lame are
alfuwoed ;"4- w vwnduied sppace. Mon appreosod radiac, f(':ch“_uhti_ [a%s !?\'I\YPl'nﬁ shail nar
bg used in or within 25 feet of a confined space containing;potentiaily conuaining
flammable vapors or gases.

r. All procedures will be discussed with all involved personnel prior (o the entry.

G. Apy deviations from this procedure will require the approval of the Regional Sarerv
Manager.

DEFINITIIONS

AL Almosphere:

Genceric erm for gases, vapors. mists, fumes. and dusts within a confined space.




At

nosphere Testing/Air Monltoring

THe use of a combustible gas/oxygen meter, and/or a gas specific instrument to
mqnitor the atmosphere inside a confined space. This definition includes the previous
RET policy on instruments that:

)

Cq

A

All instruments are to be calibrated or span checked prior to use.

Any monitoring will be performed by personnel familiar with equipment
operation.

Daily span check records will be maintained in the permanent job file.
nfined Space

confined space is one with one or more of the following traits: limited openingg

for entry and exit; limited natural ventilation; toxic or oxygen deficient atmospheres;
and/jor areas that are not designed for continuous occupancy. Examples are: storage
tapks, underground sumps, pipelines, pits, trenches, tunnels. ship holds, etc.

Cd
A
Th
{13

nfined Space Class A

confined space that presents extreme immediate hazard conditigns 10 occupants.
ese would include any one or more of the rollowing: oxygen deticiency; potentially
mmable or explosive atmospheres; or toxic IDLH atmospheres. Specific parameters

inglude:

Gt ) e

Oxygen: Less than 19.5%

Lower Explosive Limit: Greater than 10% . .
Toxic Atmosphere: Greater than IDLH (or possible to exceed)

Pdrsonnel will wear Level B protection during entry.

Co

A

ufincd Spuce Class B

space that has potential for developing adverse heulth and saf'ety conditions for

parsonnel if preventative measures are not taken. Specific measurement paramerers:

1.
2.
5

Oxygen: 19.5% - 24.9%
LEL: Less than 10% ‘ _
Toxic: Greater than PEL but less than IDLH and Respirator MA(C

Pérsonnel will wear Level ¢ protection during entry.

Cp

nfined Space Class C

confined space thar has limited hazards such that special modifications are not

needed for work procedures. Specific measurement parameters:

D:
i

Oxygen: 19.5 to 24.9%
LEL: Less than 10%
Toxic: Less than PEL

rsonne! can wear Level D protection during entry.

|



=

Copfined Space Entry Permit

1. A RES form (RET-041) which needs to be filled out prior to any confined
space entry. Complete use of the form will insure that all health and safety
considerations have been addressed prior to entry. This form is signed by all
personnel and acts as a permit for the entry. This form is used in conjunction
with this procedure to determine special precautions necessary for entry.

2. The second side of the form contains a section for recording air monitoring
and equipment calibration data. '

3. The permit becomes a permanent part of the job file. An example form is
attached.

Fal! Protection

Equipment and procedures utilized to prevent falls while entering and exiting 2
copfined space. A specific RES procedure titled "Fall Protection Procedures. March
1989, (Rev.2) is to be followed when fall potentials or difficult retrieval conditions

exjst.

Heét Work

Ay work being performed that presents an ignition or heat source. Examples are;
wglding, grinding, burning, chop saw abrasive disk usage. or chipping.

Inprting

1. The process of purging the atmosphere of a space with an inert gas (onc which
will not support combustion) to eliminate the potential for firc or explosion.
The typical gas used will be either carbon dioxide or nitrogen. Inerting does

not remove the source of flammable vapor (i.e. flammable liquids) but instead
removes the oxygen/flammable vapor above the liquid.

2. A RES procedure titled "Tank Inerting Demolition/Repair Procedure” (Rev.2)
is to be used when inerting procedures are needed.

3. Personnel are not to enter tanks that have been inerted until the space hus been
purged with fresh air.

Intrinsically Safe/Explosion Proof

1. Electrical equipment which does not present the potential for electrical spark
and/or which is designed and constructed to contain any fire or explosion
inside the unit preventing propagation of fire back into the general
environment. This equipment has been certified as safe for use in flammatle
atmospheres.

[£9]

All clectrical equipment taken into a space containing (or previously
containing) flammable liquids or vapors will be rated Class 1 Group C & D
at @ minimum, and Class I, Group G at a minimumni.

Isolation

The act of ensuring that the space cannot be accidentally re(illed with produc; v\;nh
ptoduca and;/or re-energized eiectricaily or mechanicaily while personnel are inside.




L4

ckout

The act of physically locking out electrical, hydraulic, or pneumatic controls
and/or mechanical linkage to ensure isolation. Typically performed by lack
and key or the physical removal of key components that make it impossible
for a system to be restarted while personne! are working on or inside the
system,

A RES procedure titled "Electrical and Mechanical Lockout” is to be used
when lockout is needed.

Mechanical Yentilation

I.

A method of providing ventilation into a confined space. Typically provided
by electrically powered or air driven blowers. From a \'t_?ntllﬁtm}l engineering
standpoint, air blown into a space is the most effcctive 1n ensuring consistent

dilution inside the space.

Negative pressure can be provided by placing the blower inside thfz space.
This method can be effective in ensuring that clean air is drawn into the
space, but is not as effective in producing uniform dilution of contaminants.

Use of continuous mechanical ventilation will be necessary when working
inside Class A or B spaces. Yentilation must be provided at the minimum rate
of four (4) air changes per hour.

Flexible tubing or duct work is used to distribute air to all arcas of the space.
Ventilation equipment must be bonded and grounded.

Considerations must be made for dealing with flammable vapors displacad
from a space. Exhausted gas mayv have to be ducted t0 a safe location.

Natural (Gravity) Ventilation

t!

oS

—

Vlentilation provided to a space by non-mechanical means. Air moving into a space
opening would be considered natural ventilation. This is not an effective method
for ensuring the safety of personne! and/or reducing the flammability potential inside
e confined space.

(Ixygen Deficiency

Aln atmosphere where oxygen concentration is less than 19.5% by volume. State and
Federal safety regulations require that personnel wear air supplied respirators in
okygen deficient atmospheres.

Qxygen Enriched

n atmosphere where oxygen concentration is greater than 25% by volume. Fire and
ckplosion potentials are increased greatiy,

Purging

he displacement of the atmosphere inside a space with fresh air or an inerting gas,



V.

W,
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E{ncigcncy Retrieval Equipment

Mechanical hoist equipment designed to raise and lower personnel from a
space. This equipment is attached to a tripod or other suDDO{!iHS structure
which are capable of being a support platform for other fall protection
equipment. All equipment used for raising or lowering personnel will be rated
for such opcrations by the manufacturer.

Use of this equipment is described in the RES procedure "Fall Protection
Procedurcs”.

R¢scue Person

Alperson dressed to the same level of protection as the entry person. This individual's

soje function is rescue. A rescuc person will be required for all Class A and B space
eftries.

S

ypport Person

Alperson who will be stationed outside a confined space while workers are inside.
This person is trained in confined space procedures. This person does not have other

d
S

yties that will tuke him away from the confincd space while workers are inside.

ddle Vent

Alpiece of equipment that allows a ventilation duct to be placed in a manhole and still
allow personnel to enter/exit without the duct being removed. This allows continuous
ventilation insidc the space.

Uhknown Hazard

A |space where the hazard potential is unknown. Air monitoring from outside the
sppce is unable to determine if all areas inside are free of hazard. In these cases,
pefrsonnel will consider the space Class A.

Zg¢ro Mechanical State (Z.MS)

THe point where all power sources, that can produce a machine member movement,
have been ncutralized. This includes all pneumatic, efectrical, and mechanical
components.

1. POTENT]AL HAZARDS

The following represent the general hazards that can be expected in the variety of conﬁncg‘
space joby RET personnel have or will be exposed to. Each hazard must be assumed until
proved otherwise:

Ingufficient or Enriched Oxygen

Tqxic dusts, mists, fumes, smoke, vapor and gas.

F

—

gmmable and explosive gases, liquids, vapors, and dusts

Ingdcquate access opening for entry/egress

Start up of agitators, tumblers, crushers, mixing blades, screw conveyors, saws, 21¢.
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S. E::lc}gcncy' Retrieval Equipment

I. Mechanical hoist equipment designed to raise and lower personne! from a
space. This equipment is attached to a tripad or other supporting structure
which are capable of being a support platform for other fall protection
equipment. All equipment used for raising or lowering personnel will be rated
for such operations by the manufacturcr.

2. Use of this equipment is described in the RES procedure "Fall Protection
Procedures”.
T. Re¢scue Person

Alperson Qressed to the sume leve! of protection as the entry person. This individual's
soje function is rescue. A rescue person will be required for all Class A and B space
eqxries.

U. Support Persan

Ajlperson who will be stationed outside a confined space while workers are inside.
This person is trained in confined space procedures. This person does not have other
dyties that will tuke him away from the confined spacc while workers are inside.

V. Sqddle Vent

Apiece of equipment thar allows a ventilation duct to be placed in a manhole and s:iil
allow personnel to enter/exit without the duct being removed. This allows continuots
veintilation inside the space.

W, Upknown Hazard

A|space where the hazard potential is unknown. Air monitoring from outside the
sppce is unable 10 determine if all areas inside are {ree of hazard. In these cases,
perrsonnel will consider the space Class A.

X. Zgro Mechanical State (Z.MS)

The point where all power sources, that can produce a machine member movement,
have becen ncurtralized. This includes all pneumatic, electrical, and mechanical
cofnponents.

POTENTIAL HAZARDS

ing represent the general hazards that can be expected in the variety of confined
RET personnei have or will be exposed to. Each hazard must be assumed untii
1CTWise!

The follo
space job
proved ot

Al Ingufficient or Enriched Oxygen

B. Tdxic dusts, mists, fumes, smoke, vapor and gas.

C. Flammatle and explosive gases. fiquids, vapors, and dusts

D. ln_Tdcqua(c access opening for entry,/egress

E. Sta:rt up of agitators, tumblers, crushers, mixing blades, SCTEW CONVEYOrs. saws, 21<.

)
H



F. Abalanche of materials or falling objects

G. Opening of feed lines which introduce corrosives, heated or gaseous substances such
as steam, water, blast furnace gas, or other substances hazardous to health .

H. Electrical shock or electrocution from piug-in lights, tools, or other portuatle
edquipment.

L. Temperature extremes
J. Ptessurized lines containing hydraulic oil, gas, or other fluids.
K. Itfladequate illumination

L. I}ismnce of work area from exit and obstacles in between.

PRE-ENTRY PROCEDURES SUMMARY
AL Cpnfined Space Classification

Specific requirements for entry into confined spaces will be based on the space
chssification. These requirements are summarized on a one page summary forni. An
"X" next 10 each sub item means that spacific item is a requirement. An "0" next to
the item means that it is an option based on the specifics of thut entry. The RES
Regional Safety Manager has the responsibiiity for determining whut optional items
\drm be required on the project.

B. Cpnfined Space Entry Permit System

An Entry Permit shall be completed prior to entry into any confined space. This
permit shall be available at the work site location of the confined space and shatl be
deted and valid for one shift only.

] The RES entry permit (RET-041) is required for all entries.

|
:{ All questions on the form must be fiiled out. Pay close attention to identifving

the correct classification of the space.

3

When answering the questions on side 1 of the permit, the goal is to have a
"yes" answer 10 each question. In some cases, a "nya" is appropriate and would
indicate that the specific item does not apply to the sitwation. Use caution
when deciding that the item is "n/a".

4 Special attention must te directed to any question where the answer is "no”.
A "no" answer may indicate that adequate precautions have not been taken or
that a hazard possibly continues to exist. Entry will not be made until all "na”
conditions have been corrected.

S The Entry permit cannot be completed until all testing and sampling has been
accomplished. This means that it must be filled out at the site under actuai
! working conditions.

3
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The project Safety Officer, as named on the entry permit, shall cvaluate.
pian, and implement the procedures necessary to safcguard the personne!
assigned to the job. He/she has responsibility to evaluate/approve any "n.2"
or “no" answers on the permit.

brk Space History

forts should be made to determine the present and previous products contained in
b confined space. This information should be listed on the permit form.

tial Atmosphere Testing

Prior to entry, all spaces will be initially tested for flammable vapors and
oxygen deficiency, plus toxic vapor or gases (based on the potential for toxice
being present),

The person assigned the task of monitoring shall know the proper procedurc
for calibration and operation of all sampling equipment.

CGIs will be span checked prior to entry to ensure proper operation and il
be calibrated if needed. CGls will not be used for certif ying an arex "safe
for entry” if a span check has not been made.

Oxvgen meters used (o confirm the completeness of wnerting will be tesied
with a 100% inert gas atmosphere to ensure that the meter will read 9%
oxygen.

When monitoring, measurements will be made from top to bottom and :n ail
remote sections of the space. It may be necessary to enter the space to test
remote locations. In these situations, personnel will be dressed in Level B PPE
and will have rescue personnel available who are also dressed to the came
level of PPE.

Isplation/Lockout/Zero Mechanical State

Before entering any confined space personnel will take sufficient steps to ensure tha
it|is impossible for toxic contaminants, or potentially hazardous products to resnter

a bpace or hazardous situarions to develop while personnel are inside.

Electrical Isolation/Lockout

a. Shail be achieved by locking circuit breakers and/or disconnecting the
ON position level with a key type padlock.

b. Ideaily the key is to remain with the person working insid2 :he
confined space. If more than one person is inside the confined space,
each person shall place his/her own lock on the clectrical disconnect.
In some cases it may be more feasible for one supervisor to have the
lock for an entire trade group with the understanding thut this
supervisor is responsible for insuring all individuais have safeiv
accounted for before removing the lock.
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Mechanical/Pacumatic Isolation

a, Isolation of all moving parts shall be achieved by disconnecting or
capping any linkage, valves, drive belts, shafts,water/steam lincs,
chaining controls,or systems which enter, feed, or impact in the
confined space.

b. Equipment with moving mechanical parts shall be blocked so that there
can be no accidental movement.

c. Pneumatic and hydraulic lines will be bled to remove any remaining
pressure to remove possibility of equipment movement.

General Guldelines

a. Make certain that you can't accidentally re-energize a system, ie that
there are not any additional run buttons that you might have missed.

b. Try all operator switches in all control positions.

C. Before using voltage tester on unknown system, try it on a known

energy source,

d. Check circuits on the load side after they have been disconnected.
e. After performing voltage check, recheck tester on a known source.
f. Discharge any electrical or mechanical component that can contain

potential energy.

While performing work on at non RET location, it is not always possible 10
have total control over a client's property. When there is question about the
adequacy of isolation, RET job managers arc required to contact the
RES/RLT Safety Coordinator/Manager (0 easure that adequate steps are being

taken,

rging and Ventilation

Prior to entryv, mechanical ventilation will be initiated for Class A and B
spaces to reduce, or maintain flammable vapor levels to 10% LEL or less.

Ventilation will be continuous in Class A/B spaces. Note that ventilation is
not always sufficient to ensure that toxic environments are rendered safe
(beclow PEL or IDLH concentrations).

Note that this ventilation will discharge contaminants outside the space and
will therefore present exposure potentials to outside personnel. This discharge
may also present fire or explosion hazards outside the space.

Electrical fans will not be placed inside a space that contains flammable
vapors.

When entering manholes or other small openings, a saddle vent will be utilized
if the duct work will interfere with entry/egress. An alternative is 1o use
flexible poly tubing which can be easily compressed which will aliow nascaca
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category C if eye/skin irritating mists, chemicals, v'\POFS or dusts ure
present,

b. All respirators shall be NIOSH/MSHA approved devices and shall be
fitted and maintained in accordance with the RET Respiratory
Protection policy.

All persons wearing respirators in a confined spacc and rescuc
personncl shall have ‘attended a respiratory training program on the
specific respiratory equipment they are wearing.

¢

Body Protection:

All workers entering a confined space shall wear full coverage wark clothes
sufficient to protect the wearer against known or suspected toxic or irritating
materials. Specific type of suit material will be described in the permit.
Hearing Protection

Many times, reverberation or ventilation systems result in increased noise
levels in confined spaces. Hearing protection shall bc used when noise
levels and exposure times exceed those in 29 CFR 1910.95 or State standards,

All workers shall wear a hard hat.

10
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Ventilator air intakes shall be located so they will not pickup exhaust gases
from vehicles, heaters, furnaces, or adjacent operations capable of generating
airborne contaminants.

Duct work should be placed so that there are unnecessary bends are
eliminated. One 90 degree bend can reduce the output to 70% of rated
capacity; two 90 degree bends to 50%, three bends to 33%, etc.

[ety Equipment

e following equipment requirements are to be considered minimum and must be
pvided prior to start up and inijtial entry of the individual.

Oxygen and Combustible Gas Indicators, calibration kit, and response chart
appropriate to test for and interpret the flammable atmosphere.

Photo Ionizing Detector, Detector tubes as appropriate to determinc toxic
content of atmosphere.

Mechanical ventilation equipment, ie blowers, compressor, hoses, and auxiliary
cquipment as designated for the confined space.

Respiratory/Face protcction

a. The exact level and type shall be determined by the regional heaith
and safety officer based upon the conditions and test results of the
confined space and the work activity performed. Full face protection,
ie full-face respirator (category A/B) or full-face plexiglass shield for
category C if eye/skin irritating mists, chemicals, vapors, or dusts arc
present,

b. All respirators shall be NIOSH/MSHA approved devices and shall te
fitted and maintained in accordance with the RET Respiratory

Protection policy.

All persons wearing respirators in a confined space and rescu2
personnel shall have attended a respiratory (raining program on the
specific respiratory equipment they are wedaring,

<

Budy Protection:

All workers entcring a confined space shall wear full coverage work clothes
sufficient to protect the wearer against known or suspected toxic or irritating
materials. Specific type of suit material will be described in the permit.

Hearing Protection

Many times, reverberation or ventilation systems result in increased noise
Jevels in confined spaces. Hearing protection shall be used when noise
levels and exposure times exceed those in 29 CFR 1910.95 or State standards,

All workers shall wear a hard hat.



8 Rescue Equipment

The specific type and degree of rescue equipment will depend upon the nature
of the confined space with regard to access/egress. This decision would take
into account the exact manner in which the individual could‘be fea§ibly
extracted ie by the wrists, waist, straight up and the accompanying strain to
the persons body,

a. A body harness/belt is required when an employee is working in an
area that, for purposes of rescue, is considered restricted and when any
failure of ventilation could allow the build-up of toxic or explosive -
gases within the time necessary 10 vacate the area.

b. A body harness is required for any vertical entry. A belt will usuaily
be satisfactory for horizonal entry.

c. If the worker in the confined space is required to wear a harness, the
rescue/stand-by person shall also have a safety harness and air supplied
respirator immediately avajlable.

d. Additional rescue equipment such as tripod, block and tackle, lifelines
shall be available, set-up, and in working order if needed to remove
a worker from a confined space. This equipment must be capable of
being hand operated.

Training

l Every person who may work in confined spaces or‘be tasked with p{oviding
support for confined space jobs shail have training in the hazards and correct
procedures before initial entry into confined space.

to

Training shall consist of the following topics:

Respirator training

Confined space hazard recognition

Use of ventilation equipment
atmospheric sampling and testing devices
use of all rescue and support equipment
Emergency rescue procedures-practice
lock out, tag-out procedures )
required personal protective equipment
communication system

CPR/First Aid
explanation of the RET Confined Space Procedure
cxplanation of contingency plan

o
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V. ENTRY P

ROCEDURES OVERVIEW

Entry imﬁ a confined space shall be made only when a minimum of I person is available

outside to
aid as nec

A,

handle communication, support equipment and to provide 4$$istance or emergency
PSSary.

Support person

1.

Réscue

All space entries require 8 standby person dssu;ncd to the project. This
person’s duties include maintaining communication and providing nccessary

assistance to workers inside.

This individual's primary responsibilities with Class A and B spaces arc the
initiation of rescue procedures (although this person will never go inside the
space).

Support persons cannot leave a Class A or B space for anv rcason.

Class A and B spaces require that at least two other personncl are in the
immediate are in the immediate area and can be summoned without the
standby person having to leave the arca.

Class C spaces only require that the person keep a general watch on those
inside. Communication is either direct verbal or indirect/dircct visual.

Person

Class A Spaces

Require that the rescue person be dressed to the same level of protection as
the workers he is assigned to. He must be on station at the opening to the
space in direct line of sight with those inside. This person will be on station
the entire time that operations are being conducted.

Class B Spaces

Rescue person not needed.

Class C Spaces:

Rescue person not needed.

Continuous Atmosphere Monitoring

[\B]

It is recognized that the condition in some spaccs may change over time.
Initial testing may under estimate hazards in these situations.

Continuous monitoring of flammable, oxygen, and/or toxics will be necessary
where conditions could possiblv change over a short period of time. Examples
are: welding or cutting inside a tank, some cleaning operations. accidental
release of product into the space, etc.

Once ventilation is started, periodic checks should be made of the surrounding

area to insure that contaminated air is exhausted in a location that creates no
hazard to people or equipment.

1
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Remove personnel from the area if monitoring demonstrates that ventilation
1s not sufficient (o maintain the atmosphere below 10% JLEL.

Continuous Ventilation

1

.

Shall be maintained in Class A/B spaces. Not nceded in Class C if there is
no possibility of contaminant generation while personnel are inside.

Local exhaust ventilation shall be provided when mechanical ventilation is not
capable of preventing a point source contaminant from producing unacceptable
high concentrations in the ambient atmosphere. Example: spreading a
flammable solvent on a surface inside a tank.

Lighting

All portable lights shall be intrinsically safe/explosion proof when working
in potentiaily flammable atmospheres.

Heavy duty flexible cords will be used with good insulation and connectors.
No splices are permitted. Cracked or worn insulation shall be replaced.

Lighting shall not be suspended by cords unless specifically designed for ir.

All lights and piug assemblies should be checked with a volt/ground meter
prior to use in confined space.
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RIEDEL ENVIRONMENTAL SERVICES, INC.
CHECK LIST OF CONSIDERATIONS FOR ENTRY,
WORKING IN AND EXITING CONFINED SPACES

ITEM

L. RES Confined Afea Entry Permit

2 Initial Atmosphefic Testing for Combustibles & Oxygen

3. Continuous Air Nfonitoring

4. Pre-entry Briefing of Personnel

5. Pre-entry Space Preparation
Isojate/lockout/pelectrical & mechanical
Purge and continuous ventilation
Requirements fpr special equipment/tools

6. Entry procedures )
Initial written flan with job objectives
Support person pn station
Rescue person dtation (dressed to respond)

Safety Equipment and clothing

Head protection
Hearing protectjon (>85dBA)
Hand protectior) (depending on contaminant)
Foot protection (depe.ndlpg on contaminant)
Body protection{ (depending on contaminant)
Respiratory profection
Safety belts with life lines
l.ife lines, harngss, retrieval pulley
(vertical cntry)

8. Rescue procedurds developed

9. Record keeping (Fquipment calibration, permits)

PRt R R il R R kR iy

x = indicales rcq\Tircmcm

O = indicated degermination by RES Safety Professional

o =
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Cl.LASS B CLASS C
X X
X X
X 0.
X X
X X
X 0
X 0
X X
X X
O 0
X X
b3 X
X X
X X
X X
X 0
X 0
X X
X X
x x
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INSTRUMENT LEL -SPAN LEL H2S SPAN #2s £0 SPAN €0 T | oxy spaw XY,
. USED - CconC. ACTUAL CONC. ACTUAL CONC. ACTUAL CONC. ACTUAL
AIR HONITORING DAYA
INSTRUMENY CONTAMINANY MEASURED INSTRUMENT CONTAMINANT MEASURED
TIME USED (LEL, 02, E1C.) | LEVEL TINE USED (LEL, 02, ETC.) LEVEL
PROJECT EQUIPMENT REQUIREMENTS
Bersonnel Protettive Equipment trator
Outer Sflt  Type _ SCBA
Chemlcal Boots Supplled Alr with S-minute Egress
Outer Gloves Type Grade D Alr Cylinders
Hurd Hdt Compressor with Purification Panel

Eye Prottccllon Type

—  APR  Cartrldge T'ype ___




smLRRECAIAL SERVICEY, 1NWC.
HTRY CHECKLISTY Page ot Pages
KRSV AR e . JOB NUMBER: _;,__,_______:____,__,____
ACE ENTERED: ____. e ———— e e e e ———————————————————————
A8SI1FICATION OF CONFINED BPACE!

) CLASS C: »19.4X 05, <10% LEL, <TLV

) CLASS Bt »19.3X 02' <10X LEL, »TLY, <IDLH, <HAC

) CLASS A: <19,.%X% 0z, »10% LEL, »i0LlH, »HACT
EMICAL COMYAMINANTRY o e meeen e e e e timiee Cmmmc———————m—————
SCRIPTION OF WORK: | _oveeninneroncmrrcacramenea——————eea——— e e e e e ———
MBER OF PEOPLE REQUIRED ON PROJECTY: _____ ... -————————
ME 1SBUED: ______| e ————— VALID UNTIL: e
RHIT IS VOID AY YHH END OF VTRE WORK SHIFT ON WHICH 1% 1Y LSSUED. YES No N/A

te hazards,
crew?

testin

d and emergency procedures explsined to all members

' Ssmical and gas

dellvery lines are disconnected snd/or cepped?

voad electrical,
1ero0 energy state

Ll

chenical, pneumstic power sources heave been reduced
(ZES)?

Atrols to sl

power

sourceas sre locked snd teagged out?

vitoring equipment

has been calibreted/span checked?

sbustible gar vaporn

¢ are less then 10% LEL?

rgen concentration

is 9ronttrvthan 19.5%

t{c pas/vapor concy

ntrations are less than [DLH?
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UNTON CARBIDE CORPORATION

CARBON PRODUCTS DIVISION f"".‘ ‘

MATERIAL SAFETY DATA SHEET™™

(Essentially similar to Form OSHA-20)

SECTION I
Manufacturer's Name Emergency Telephone No.
UNION CARBIDE CORPORATION, Carbon Products Div,] (304) 744-3487 (Day or Night)

" Address (Number,Street,City,State,and ZIP Code)
270 Park Avenue, New York, New York 10017

' Product: Trade Name and Synonyms
ACTIVATED CARBON "Columbia'" - All Grades

SECTION Il - HAZARDOUS INGREDIENTS
MATERIAL % TV * MATERIAL % TV ¥

None as defined by United

States Department of Labor

29 CFR 1915, 1916, 1917

* Current American Conference of Governmental Industrial Hygienist Limits.

SECTION {1l - PHYSICAL DATA
BOILING POINT (°F.) N/A SPECIFIC GRAVITY {%O=1) 0.9
VAPOR PRESSURE (mm Hg.) N/A ;snvcgcs;‘\ﬁt?fme N/A
VAPOR DENSITY (AIR=1) N/A (EVAPORATION Ri:Tl')E N/A
SOLUBILITY IN WATER None

APPEARANCE AND ODOR Black odorless granules

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (Method used) N/A FLAMMAGLE LIMITS N/A 1.1 = \]/A
& by Volume Lel ="V el =-

EXTINGUISHING MEDIA Water, foam, CO,, dry chemicals

SPECIAL FIRE FIGHTING PROCEDURES N/A - crgncw s e LS -

UNUSUAL FIRE AND EXPLOSION HAZARDS o
Fire and explosive hazard of adsorbed materials must be identified and adequate

protective measures taken. -

Continued on reverse side



"SECTION V - HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE 10 mg/m3 (ACGIH limit for nuisance dusts)

EFFECTS OF OVEREXPQSURE ki . . .
Inhalation of activated carbon dust may cause temporary Trespiratory 1Irritation and

discomfort. Potential hazard of adsorbed materials on used activated carbon should

be—rdentified
EMERGENCY AND FIRST AID PROCEDURES 1

N/A

SECTION VI - REACTIVITY DATA

STABILITY UNSTABLE CONDITIONS TO AVOIO N/A
STABLE X \

INCOMPATABILITY (Materials to avoid) N/A
HAZARDOUS DECOMPOSITION PRODUCTS

N/A

CONDITIONS TO AVOID
HAZARDOUS MAY OCCUR N/A
POLYMERIZATION
WiLL NOT OCCUR X

SECTION VIl - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Follow good housekeeping practices.

s

WASTE OISPOSAL METHOO
Dispose of in approved landfill, recognizing the potentially hazardous nature

of adsorbed materials.

SECTION Vilt - SPECIAL PROTECTION INFORMATION

RESPIRATYORY PROTECTION (Specify type)
For above TLV dust concefntration, wear NIOSH-approved respirator,

LOCAL EXHAUST

VENTILATION N/A Special N/A
MECHANICAL [(General)
Maintain dust ievel below TLV |Other None
PROTECTIVE aLoVes - Recommended EYE PROTECTION Safety giasses or goggles.

OTHER PROTECTIVE EQUIPMENT

N/A

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO 8E TAKEN IN HANouNG ANO STORING 11 TN e gy e
Do not enter vessel containing activated carbon wlthout adequate breath_mg an: ‘Suppl

Closed vessels may be low in oxygen level due to adsorbing characterlstlcs of act1~‘

OTHER PRECAUTIONS . [ e Tt
vated carbon. New activated carbon - store in closed conta:.ners 1ndef1n1te1y _Out-

Y.

side storage keep on pallets and under tarpaulms to keep container dry. Do not

preathe dust.

0379-1
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Floats on water.

N rare
OIS FUEL LD 00D
d um&../, 7 Lot ime Y (9
Comunon Synonyms
Dicsel oil (light) Oily liquid Ycllow-hiown Lubwe ar fuel oif ado

Stop discharge if possible

Call fire departmient.

Avoid contact with liquid.

Isolate and remove discharzed material.

Notify local health and poilution control azencics.

Combustible.

Extinguish with dry chemical  am or carbon dionade,
L Water mayv be inefiective o

é Cool exposed containers witis water.

CALL FGil MEDICAL AlD.

LIQUID
Irritating to sKin and cycs.
Harmful if swallowed.

PR T B e Y o 2l e tiis o i 2 it S b i A A AR A A A s S

Exposure

Remove contaminated clothing and shoes.

Flush affected arcas with picnty o water.

IF IN EYES. hold eveiids open and tTah witfy plenty ot veance

IF SWALLCWED and victim is (O\ \L TOUS. have victin dih water
or milk.

DO NOT INDUCE VOMITING.

VWater

~ e .
G E.Ut.i

-«-
wed
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Dangerous to aquatic lite in high conceatrations.
Fouling to shoreline.
May be (l meerous it i enters water intakes.
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MATERIAL SAFZITY DATS THEET - -

Dist—:ibunoTs Mzrv fzctuTer:

Seerel <ir Serwice & Suprily Ligvi¢ Air Corpovetion
1125 Zur: Street One Embarczcaderce Certer
Dernwaer. Zolorasdo 20204 Ram Tranriscas €A a1
13070 B -T4D03 (APE) TEE-AE 0D

Fresuet Supplied: Fecornstituted Ereathing Alr
Scid To: RIEDEL EMVIZOMENTAL SERVICES

S350 EAST SETH AYE, ZUITE F
COMMERCE CI1TY, £0O 22022

£ ME Recometi tuted 1SS DATE. 2419780
Breasthing Air
SwmDniy iz DEA Srace £ Zreetling AT
==L s Ge-Ne DOT HATARD CLASE Nenflammat 1e Tac
THEMIZAL FamiLY: Gac DCT ID MUMBES: UNITD2

SECTION II — HAIZIARDDOWES INGREDIEMTS

sic e
SECTION 1131 -~ PHvYSICAL DaT

BOGILINMNG 20 INT: =300 F
LINIn TREMSITY AT ROIL ING SOIMT. NsA
F : FRUEIRY
s
WATER: Sliaght
Ty 1.00
DR Colorlese ane Odorlecs Ras

SECTION IV - FITE 2 EXFP_CTION BAIARD DeTA
Ftacy oLIMT iMethod Usedd: Ncne — Mornflammaebhle
SLarMei T L IMITE: LEL G el oY

ExTIncuiZRING MEDIA:  None
iri. FIRE FIGHTING  PRCOCEDURES: PRemcve from direct heat ar  apen
sz, o7 keep tool withk wvater fog

SECTION 7 - HEALTH HAZARD DATA

i
Mone



s ot e L e e - e T e et i i i i S o e St . o S e e o e e e e e et e i A o o VS o o i g $ i e

SECTION Y1 - REACTIVITY LDATA

STapIL it Statble
CONDITIONSG 70 ANVGID: None

HMe ZaRDiai:s POLYMERIZATION: Will not occu-

SECTION VZI - SFiLL OR LEZAK HPU" UREE

B e e e oty S i e YD (o i it e s e

STEZFE 73O BE TAKEN IN CASE MATERIAL IS RELEASED OF BRPILLED Leats will

dicezipate Tapxd y and hermlessly to atmosphere

“4AZTE DISFOZAL METHOD: VYent to atmosphe~s in ofen avea. Femove walvecs
SECTION MIII - SFEZIAL PREOTEOTION INFORMATICN

Morme

STOral= “EJUMMEMDATIOMS: Do mot drep culinders. Keer valwe protections

cEne in piace except when uveing Stovre zwsu from zivect heat ¢- apen
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MaY be used (o wmply wiath A ‘ -t iy
OSHA's Hazard Communication Standard,
3 CFR 1910.1200. Standard must be

consulled foc spedfic requiraments.

Occupational Safety and Health Agmuasicauon
(Non-tandatory Focm)

Foeam Approved
OMB No. 1218-0072

N

OENTITY (As Used oa Label and Usy).
ALCONOX

Note: Blankmacasmnotpommod.lutyaemuwwoﬂcable or 0o
nz‘onnawatxlvadabld maspdoanxmbema*ed(a indicate that,

section |

Manufacturer's Nama

ALCONOX, INC.

Emargency Telephone Number
(212) 473 1300

Address (Number, Street, City, Stata, and ZIP Code) N
215 PARK AVENUE SOUTH

Telaphona Numbar o Infoanation
(212) 473-1300

Date Prepared
NEW YORK, N.Y. 10003 JuLy-1, 1987
Slgaature of Preparec (optonal)
Section il — Hazardous lngredlentsﬂdéntity {nformation”
N Other Limit
Hazardous Components (Specific Chemical Identity; Comemon Name(s)) OSHA PeEL ACGIH TLV Recommend:d Y (oplonal)
THERE ARE NO INGREDIENTS IN ATCONOX WHICH :-APPEARED ON_THE '
OSHA STANDARD 29 CFR 1910 SUBPART Z.. .
Section ltl—Phys!a!lChemlcaLdnmdedsﬂa T e -
Bo(wm * . . . Lo wmc‘zfo",'-.::. ‘:: . -
. .. N.A." T N2
Vapor Pressre (7 473 : "Maeling Point ™ - “£- e
NLA. . L N )-S
Vapor Deasity (AIR = 1) Evapacatioa Rate e e
N.A. _(&MMO"“. N.A. -
Solubilty i Water
: APPRECIABLE LGREATER THAN 10 pm ('Pm‘\
Appearancs and Odor
. WHITE POVIDER- INTERSPEREB WITH cREAutxnnnrn‘ELAKE&__QDQBLESS___
Sectlon vV — Fioe and Explosion Hazard Data - S e e e e e «_;—,‘m- - —e «-——QL—':‘
. NONE . R o e s e cENGAL | T TNTAL
Extinguishing Media - - e e e . i Gt e e
WATER, CO DRY CHEMIC‘AL r-‘muv SAND/LARTH Voep e
Speca!Fwe Rgiting Procedures - e

FOR FIRES INVOLYING THIS

MATERIAL DO NOT ENTER WITHQHT

PROTECTIVE EQUIPMEN’I.‘ AND

frSe S B O

SELF CONTAINED BREATHING AP‘DARAT[IS

Unusual Fre and Explosioa Hazands
NONE

Lengree Y
M

Reproduce locally)

QSHA 174, Seot. 1985



Sl RMLy AL LAl w(]m W AvOQ

NONE

Stable

X% .

lacompatibllity (Matedals to Avokd)
AVOID STRONG ACIDS : N -

Hazardous Decomposition or S8ypadducts
MAY RELEASE CO. GAS QN BUBRNTHG
Hazrardous May Occur Condtions to Avold <
Polymerizatioa NONE
Wil Not Occur

XX

Sectioa VI — Health Hazard Data
d Inhatatioa? Sida? {ngastion?

Foutet) ot &er YES NO YES

Heatth Hazards (Acuta and Clvoak)

INHALATION OF POWDER MAY PROVE LOCALLY IRRITATING 0
MUCOUS MEMBRANES. -INGESTION MAY CAUSE DYSCOMFORT
AND/OR DIARRHEA.

Ll NO ' NO

Signs and Symptoms of Exposure
EXPOSURE MAY IRRITATE MUCOUS MEMBRANES -

MAY CAUSE SNEEZING. ~
Medical Conditions
Genecally Aggravated by Exposure . RESPERATORY CONDITIONS: MAY gg_muuﬂwnm_

and Frst Aid Procedures
EYE -FLUSH WI‘I‘H

-INGESTION-DRINK LARGE - QUANTITIES 'OF WATE .GET HEDI RI

Sectionr Vit — Precautions for Sate Handllng and Use -

bBcTnkthdede«scdorSodod
Pleps MATERIAY, FOAMS PROFUSELM
- ’ . > AS MUCH' AS possnaw*f :
s . - ‘MATERTAL IS com?m'mw BIODEGRADABLE -

Precausions Sofckeﬂhﬂnm\qu\dm ) J
© STQREINADRYAREATOPREVENT CAKING

Qthec
Sed‘oﬂ Vln co‘-‘m‘ Mm e e o'-‘»-..-'......— PO Y, PR . ..'._. ‘_..';;.'--;:.-- T T e e - e
. . . "4‘-—.:-‘;." - »’. . Tt '.4. MR
WMMW DUST MASK ™. memrr mmmmme e D D n L L
; i NORMAT‘ . e e . . . - - N.A. .- . ‘e T
H‘A‘ s - .. .. . .‘.. ’ . N.A-

Protective Gloves . ) ) Eye Protection oo - )

USEFUL-NOT REOUIRED - @ - w .- - USEFUL-KNOT REQUIRED

Cthac Prolecxm Clathing o¢ Equipment
NOT REQUIRED -~

NO SPECIAL PRACTICES REQUIRED
‘3 } Pege 2 ' )
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